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They say there are | 
two things that are | 
inevitable: 

death and taxes. 
We would add a third: 
lightning! " 
We cannot control it, 
we cannot even make use 
of it. But we can be ready 4 
for it and plan to at least 
minimise the effects of its 
incredibly destructive power. 
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LINE OF POSSIBLE 
LIGHTNING STRIKE 


T(RI-R2) TIR2-RI) 


x = TWO POSSIBLE 
POINTS OF 
LIGHTING STRIKE 


татал ткач) 


R3 
e 


T(R3-RI) 


X= INTERSECTION OF ALL 

THREE PARABOLAS, THE 

‘ONLY POSSIBLE POINT 
OF STRIKE 


Fig 1: time-of-arrival lightning stroke positioning depends on gaining a very accurate time "fix" from three or more 
special receivers, widely spaced. This gives a single, unambiguous position accurate to within a few hundred metres. 


fore the storms hit: proactive instead 
of reactive. 


How it is done 


Back in September 1991, SILICON 
CHIP readers were told of an exciting 
new method of tracking thunder- 
storms by detecting the intense elec- 
tromagnetic (e-m) field generated 
when lightning occurs. Readers would 
be aware of the static they hear on 
ordinary AM radio receivers when a 
thunderstorm is even some distance 


Fig 2: how lightning is located by time of arrival: 

(a) The signal will be detected at each receiver at a different time 
relative to the stroke, depending on the distance from the stroke. 
(b) Time is measured at each site with a resolution of 100 


nanoseconds (+50 nanoseconds). 


(c) Each receiver has a 10MHz timebase which is typically 
synchronised 20 times each second from the precise time 
signals of the Global Positioning System satellites. 

(d) A minimum of three receivers is required for a solution. 
Achievable accuracy is 1 microsecond and within 


200 metres, depending on the 
distance from the lightning 


stroke to the receivers. 
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away. That static is the direct result of 
that e-m field and basically lightning 
tracking systems are “listening” for 
that “static”. 

The e-m field is generated over a 
very, very wide frequency range — al- 
most “from DC to daylight”, as amat- 
eur operators put it. However, by tai- 
loring the frequency response of the 
receiver, the system can be made dra- 
matically more sensitive to lightning 
only. 

In 1991, two methods were under 


investigation — direction finding and 
time-of-arrival. As its name implies, 
the direction finding method uses trad- 
itional radio direction finding meth- 
ods and is reasonably accurate if 
enough data is available. 

What has really captured the imagi- 
nation, however, is the other method 
reported at the time, although then in 
its infancy (and not then available in 
Australia). Now things have changed: 
time-of-arrival detection is not only 
here but is proving its worth continu- 


ONSIDER THIS SCENARI 

you are in charge of an electric- 

ity distribution network and the 
weather forecast is not good. “Thun- 
derstorms", it says. Now thunder is 
no great problem — ear muffs can stop 
the noise. But it is the immense power 
behind the thunder that has you wor- 
ried — lightning. You know that light- 
ning is by far the number one cause of 
electricity supply failure. 

The problem is that you don’t know 
how bad the lightning will be. Or 
where it will strike. Or when it will 
strike. Do you put your maintenance 
crews on standby —just in case? Or do 
you cross your fingers and hope this 
storm will miss your area altogether? 

And then the lights go out... 

Now consider this: same person, 
same situation. But instead of casting 
an anxious eye to the heavens, you are 
looking instead at your computer 
screen. What you see doesn’t look 
good: stroke after stroke of lightning, 
advancing at an alarming rate in your 
direction. You get on the 2-way to the 
maintenance crew chief: get the crew 
ready to move as soon as you give the 
all-clear, They'll be needed at s 
and-such grid coordinates be 
that's where the lightning will strike 
in the next 15 minutes. Sure, the lights 
still go out. But you smile as they 
come on again after a minimal delay 

Move that same storm to a busy 
airport. Everyone knows that planes 
don't land or take off during light- 


troke: 


Жж 101) (4362) 


Lightning damage, either by 
direct hit or by a struck tree 
bringing down lines is by far 
the most significant cause of 
power supply faults. Reducing 
the costs associated with 
lightning damage is therefore 
of major importance to 
electricity supply authorities. 
(Photo courtesy Integral 
Energy). 


ning. But when does the air 
traffic controller say “stop” and 
"go"? When he can see the light- 
ning? It could be 50km away 
more than enough time to get 
many flights in or away. What 
about the all-clear? 

Again, the controller looks at 
his screen. He can see exactly 
where the lightning is striking, 
in real time. He can see when 
the storm is going to hit, or 
even if it is going to hit, and when it 
has passed. 

Another example: a bush fire con- 
trol centre. At least 30% of bush fires 
are caused by lightning strikes. If only 
you knew exactly where the lightning 
was a problem, you could have fire 
fighters there before the small blaze 
became a conflagration. The screen 


tells you exactly where they have to 
| 


Тһе cenario could be re- 


in м 18:45 


Ge 73) 


B8-Feh-96 23 
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peated over and over across the coun- 
try. Sports arenas, building sites, 
mines, oil rigs, the military, shows 
and exhibitions, ports and so on — all 
benefit from having accurate data on 
the direction, speed, severity and 
likely duration of storms containing 
lightning. 

Critical processes in industry, radio 
& TV stations, hospitals and the like 
could have their emergency genera- 
tion equipment up and running be- 


Somewhere under this 
kaleidoscope lies the Sydney 
metropolitan area being belted by 
a violent storm during the night of 
February 8, 1996, The LPATS 
screen dramatically shows one 
hour's worth of a storm front 
crossing the Northern Suburbs. 
Every dot is a lightning stroke: the 
grey dots occurred in the last 10 
minutes, ranging back to one hour 
previously. The time graph (bottom 
left) shows a massive build in 
intensity as time passes. This 
screen, which stretches from 
roughly Palm Beach in the north to 
Botany Bay in the south, could be 
zoomed in much closer if required. 
If you think the southern suburbs 
were spared, the same LPATS file 
some two hours earlier shows 
another two massive storm fronts, 
one passing between Sydney city 
and Sutherland and the other 
hitting the greater Wollongong area 
with even greater fury! 
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It formed over the Channel Country in the 
early evening. By 9.37 LPATS had 
recorded 174 strokes in the past hour. 


Half an hour later further cells had 
developed and more than 500 strokes had 
been recorded in the past 50 minutes. 


ously. If you missed the earlier article, 
a brief recap is in order. 

Basically, a number of sensitive ra- 
dio receivers pick up the extremely 
strong electromagnetic field generated 
by the lightning discharge. The exact 
time of arrival (to 100ns) is compared 
to the extremely accurate time signals 
from the Global Positioning Satellite 
(GPS). 

If two radio receivers separated by 
some distance detect the emf ofa light- 
ning strike at precisely the same mo- 
ment, it stands to reason that the strike 
was somewhere along a straight line 
between those two receivers — see 
Fig.1. But if one receiver detects the 
strike at a slightly different time than 
the other, the differences between the 
times can be used to work out two 
parabolas about the receivers on which 
the strike could have occurred. These 
parabolas will intersect in two places; 
one of these two places is the location 
of the lightning strike. 

Add a third receiver to the system 
and by using the time differences be- 
tween each of the three pairs, three 
parabolas can be drawn. However, 
there will only be one point where all 
three parabolas intersect: this is the 
location of the lighting strike. 

This point can be located with quite 
impressive accuracy: within 200 me- 
tres of the actual strike location within 
the baseband of the receivers, and 
within 500 metres outside (and re- 
member, the actual location can be 
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thousands of kilometres from the re- 
ceivers 


accuracy of the GPS “commer- 
cial” signal is only +100 metres, so 
the fix is very close indeed. 

Fig.2 shows the system graphically. 
As we said, a minimum of three re- 
ceivers is necessary to calculate an 
accurate position. Add a fourth and 
subsequent receivers and the accu- 
racy can be further increased. 

Under the acronym of LPATS, the 
Lightning Positioning and Tracking 
System is provided in Australia by 
Kattron, a company based on the cen- 
tral coast of NSW. Asan aside, whether 
by luck (bad!) or design, Kattron's head 
office just happens to be located in 
one of most active storm belts on the 
East Coast. "It is incredible", said 
Kattron's Ken Ticehurst, "to see the 
number of storms which come through 
this area and then affect Sydney." 


Power Network Faults 


TRACKING A STORM WITH 


By midnight it had moved southeast but 
had reduced in intensity — under 300 
strokes in the hour. Was it dying out? 


Ken is not just speaking from anec- 
dotal evidence: Kattron now has five 
years of historical data to demonstrate 
the effectiveness of the LPATS method 
of lightning tracking. Not only does 
the data correlate perfectly with 
weather bureau data, it actually sur- 
passes it in many respects. 

In fact, the Bureau of Meteorology 
has been using Kattron data since 
April 1992 for general forecasting as 
well as upper air reports for commer- 
cial aircraft flight paths. 


LPATS operation 


As mentioned, it takes three LPATS 
receivers to obtain an accurate "fix". 

At present, there are six receivers 
in place, ranging from Rockhampton 
in central Queensland to East Sale in 
Victoria. Other receivers are located 
at Moree, Cobar, Coffs Harbour and 
Nowra. This gives more than enough 


This table, from 


Fault Type | Percentage the records of 
Mi: ta Pi 
Lightning | 58.98 inteUSA, —— 
Other Weather | 6.49 стазу енота 
| overwhelming 
Trees 2.12 proportion of 
problems to the 
Personnel Error 2.95 power network 
x d by 
Equipment Failure 6.35 iE LPATS 
Other Misc. Causes | 5.56 helps to minimise 
| the effects and the 
Unknown Causes 17.56 costs. 


seconds. $70 


LASER TUBE SUPPLY 

А low power, used HeNe tube 
head. Typical output is 2mW. 
Includes a potted mains power 
supply that has an isolated TTL 
level (35V) enable input. (Use 
two AA batteries and a switch.) 
Needs a mains plug. $90 


AUTOMATIC LASER LIGHT SHOW 

Our new and simplified light show kit gives a similar 
display to the kit published in SC (May 96), but is easier to 
assemble. It's also CHEAPER. We even supply a machined washer 
for mounting the mirror on the motor shaft. Kit includes 3 motors, 3 
machined washers, PCB and all onboard components. A random 
variety of patterns is produced. Each pattern changes after a few 


Package deal that includes Laser Tube Supply (see below): $150 


® 
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MOTOR WITH FEEDBACK 
Quality seven pole, 2 to 12V DC 
motor with a separate feedback 
winding to give an AC voltage 
with a frequency proportional to 
the RPM, This allows the motor 
to be used in speed control 
circuits. Has small pully suitable 
for small rubber band. As used 
in our Laser Light Show kit (see 
SC, May 96). 40mm dia, 40mm 
long. $4 ea, 5 for $15. 


DIGITAL VOICE 
RECORDING MODULES 
Small recording modules as 
used in message recording 
greeting cards. Powered by 
watch batteries (included). 
Also includes a suitable 
mini electret microphone. 6 
second module: $9 


MASTHEAD AMPLIFIER 

High performance low-noise masthead 
amplifier covers VHF-FM-UHF and is 
based on a MARS IC. Includes two 
PCBs, all on-board components and a 
balun former. REDUCED PRICE: $15 
for basic kit. Suitable plugpack $10 
Waterproof box for masthead 
amplifier: $2.50, plastic box for 
combiner: $2.50 


COMPUTER CONTROLLED 
STEPPER MOTOR DRIVER KIT 
Kit will drive two 4, 5, 6 or &wire 
‘Stepper motors from an IBM computer 
parallel port. Motors require a 
Separate power supply (not included). 
Includes detailed manual and 
software (оп 3.5" disk. NEW 
SOFTWARE Will drive up to 4 motors 
(needs two kits), with linear 
interpolation across four axes. PCB 
153 x 45mm, all onboard 
components, manual, software and 
two M18 stepper motors: $44 This kit 
with the stepper motor pack: $65 

Kit, no motors: $32 


POCKET SAMPLER KIT FOR PCs 
See ЕА August 96. Data 
logger/sampler kit that connects to a 
computer's parallel port. Takes 
samples over a 0-2V or 0-20V range, 
at intervals from one per hour to one 
Per 100uS. Ideal to monitor battery 
charging, сап also be used as a 
basic low frequency (to about SKHz) 
‘oscilloscope! Kit includes all on-board 
components, PCB, plastic box and 
software on 3.5" disk: $25 


OVERSPEED MONITOR KIT 

Gives а pulsed tone signal when 
preset speed is exceeded. Speed is 
Set by a potentiometer: travel at the 
desired speed and adjust pot until 
tone is heard, then mark pot position 
for future reference. Requires two 
Connections to vehicle: «12V and 
ground, A small PCB is provided for a 
Hall effect pickup sensor. This 
assembly is mounted near the drive 
shaft and connected to the main PCB 
by three wires. Kit includes two PCBs 
and all on-board components, a small 
speaker, and even two small powerful 
Tare earth’ magnets: $22 Plastic 
case to suit: $4. 


WEB ADDRESS 


http://www.ozemail.com. 
au/~oatley 


300W MOSFET POWER 
AMPLIFIER MODULE 

A well constructed discrete audio 
amplifier module that uses eight 
ЭООУ MOSFETs in the output. 
MOSFETs are mounted on a large 
heatsink that measures 280 x 125 x 
40mm. You need «90V DC and -90V 
DC to get it operating. Use a 55 + 
55V 300VA or larger transformer and 
10000uF 1000 electrolytic 
capacitors. $200 


WIRELESS IR EXTENDER. 


This kit converts the output of any IR 
remote control unit to a ИНЕ 
transmission that is picked up by a 
UHF receiver and converted back to 
an IR signal. Can control appliances 
from anywhere in your house. No extra 
wiring! | Selfcontained ^ (includes 
battery) UHF transmitter is attached 
with Velcro strap under IR transmitter. 
IR sensitive pin diode picks up the IR. 
Signal; transmitter takes no power 
when IR remote is not transmitting! 
Receiver has 2 IR LEDs, and is placed 
near appliance being controlled. 
Requires а 5-12V DC supply or, with 
two extra components, 24V DC. Kit 
includes two PCBs, all components, 2 
plastic boxes, Velcro strap: $35. (9V 
battery for transmitter not supplied.) 
Suitable plugpack: $10. Components 
for 24V: $1.50. 


are very minor, often pi 


cooling fan included th; 
asking price. PCB size: 


OSBORNE POWER SUPPLY BOARDS 


new" as they have never been used. Many faults 


Switch. Conventional switch mode circuit. Circuit 
diagram supplied. Output: +5V @ 6.5A, «12V Ф 
2.2A, -5V @ 0.1A, -12V @ 0.13A. A 12V/0.13A 


Suitable only for those familiar with mains voltage 
safety procedures: $9 ea or 5 for $35 


Australian made 
200V. to- 240V AC 
computer power 
supplies rejected as faulty 
by Osborne Computers. 
These are therefore "as 


oor soldering or a broken 


at's worth more than the 
145 x 105mm. WARNING, 


STEREO SPEAKER SETS 

Total of four speakers to make two 
2way speakers. Quality European 
cloth surround bass - midrange 
speakers, used in upmarket stereo 
televisions, rectangular, 80 x 200mm. 
Tweeters are good quality cone types, 
85mm square. 2 woofers & 2 
tweeters. $16 (Cat A02) 


STEREO FM TRANSMITTER KIT 


FM STEREO transmitter which can be 
used with electret microphones and 
line — level _ audio signals. 
Specifications: Tuning range: 88 - 
10BMHz supply voltage 612V, 
current BmA (@ 9V), preemphasis 
75ms, pilot signal is crystal locked, 
frequency response 40H215kHz, S/N 
Tatio better than 55dB, frequency 
stability with extreme antenna 
movements 0.03%, PCB dimensions 
25 x 65mm. Kit includes PCB and all 
Onboard components, 9V battery 
connector, wire for the antenna and 
two electret microphones: $28 

Plastic case to suit: $4, 


FM TRANSMITTER KIT - MkII 
Ref: SC Oct 93. Low cost FM 
transmitter features 100m range, 
excellent frequency stability, tuning 
range 88-108MHz, supply voltage 
6-12\. Easy to build, has a prewound 
сой in а shielded metal can. Includes 
PCB, ай onboard components, 
electret microphone, 9V battery clip: 
$12 ea. or 3 for $33 (Kil). 

A suitable casing to allow this kit to 
be made into a wireless microphone 
is also available. Includes black 
aluminium tube, mic pop filter, 
unidirectional microphone & slide 
Switch: $10 


OATLEY EL 


NOV4SALE! 


nual sale day is on 
п at our 


Saturday 9th November 
9am to 3pm 


68 Lorraine Street, 
Peakhurst. 


new premise 


CHECK THESE ITEMS AND 
PRICES! 

New fresh stock of 1.2V/800mAh AA 
nicad batteries: 10 for $25 

New fresh stock of 12V/6.5AH SLR 
batteries (Hitachi): $30 ei 

Constant current, mechanical timer 
battery charger: 

550100mCd @ 20mA red LEDs 
(about 100 times brighter than 
Standard LEDs), as used in car 
brakelight arrays: 100 for $25 
16mW/940nm & 100mA IR LEDs. 
(High O/P, for remote controls etc): 
10 for $5 

30mW/880nm @100mA IR LEDs. 
(ideal for CCD camera illumination — 
much better than 940nm): 10 for $6 


STROBE KIT 

Based on flash unit from a disposable 
camera, includes an extra PCB and 
components (plus instructions) to 
convert flash unit to a low power 
consumption, highly visible strobe 
light (works off 1.5V battery). Bicycle 
warning light, strobe light (several for 
best effect). $6 ea or B for $25 


ECTRONICS 


PO Box 89, Oatley NSW 2223 


Phone (02) 


9579 4985 


Fax (02) 9570 7910 or 9579 3955 


orders by e-mail 
s with phoi 


: oatleyGworld.net 
fax orders, P&P typi 


The one that got away . . . or that we got away fro! 


у ! Two much more recent screens (from September 19/20 last) 
demonstrate the fickle nature of lightning. The first screen taken at 7.30pm on September 19, shows a truly massive 
line of thunderstorms virtually unbroken from central Queensland to the Victoria/NSW border. More than 1400 
strokes had been recorded in the previous hour. The second screen, showing the same storm at 6am next morning 
and "zoomed in" on the central NSW coast, shows just a few isolated strokes in the Hunter Valley and the mountains 
northwest of Sydney, with just 153 strokes recorded in the hour. 


any time of the day or night. Organisa- 
tions such as electricity supply au- 
thorities and similar “must know” 
bodies have become major customers. 
The software enables customers to 
utilise the data in a variety of ways to 
suit their particular needs. 

Most users are of course interested 
ir local area(s) and this informa- 
available constantly. Some- 
times, however, the “broader picture” 
is required and information is also 
available over a larger area by zoom- 
ing out — even to the whole of Aus- 
tralia. 

It's fascinating watching the build- 
up ofa storm near Indonesia and even- 
tually seeing the lightning strike Syd- 
ney! 

But Kattron has a much wider dis- 
tribution (and lower cost) network 
available to anyone who can receive a 
television picture from any station in 
the Seven network (including Prime 
and other affiliates). If your local TV 7 
affiliate station transmits Teletext, it 
also transmits Datacast 

Like Teletext, Datacast is transmit- 
ted during the vertical blanking inter- 
val (VBI) - the black lines you see ona 
TV screen when the picture rolls. 

Through the use of a suitable de- 
coder, various LPATS data can be dis- 
played on any personal computer. 
When this service commenced in Janu- 
ary 1993, it was a world first for Aus- 
tralia — no other country had light- 
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ning data available via Datacast. 

The data is also available in report 
form for such bodies as insurance com- 
panies and assessors. With the accu- 
racy of the lightning data now beyond 
question, Kattron has been called on 
many times to verify (or alternatively 
to dispute) insurance claims. 

With bogus claims costing the in- 
dustry many, many millions of dol- 
lars a year, insurance companies are 
glad to pay $150 for a report. 

For example, take the claimant who 
insisted his freezer was damaged by 
lightning between a certain Friday 
night and Sunday night when he was 
away from home. He said that all the 
frozen food was of course spoiled and 
therefore the claim was quite signifi- 
cant. 

Unfortunately for the claimant, the 
insurance company purchased a re- 
port from Kattron which proved that 
there was no strike within 50km of his 
house that weekend, nor even a few 
days either side. 

Faced with the black and white data, 
the claim was withdrawn. 

Conversely, individuals having a 
fight with their insurance compani 
can also purchase a report to back 
their claim. There have been many 
where clain 

h li; i 


were initi 
But by f of the 


ly au- 


thorities, telecommunication compa- 
nies, oil companies and airports. 

Figures produced for one of the 
major power distributors showed sav- 
ings of more than $50,000 per annum 
in maintenance costs alone, simply 
because the controllers knew exact 
where the trouble spots were. 

Add to that the dramatically quicker 
restoration of power from lightning 
damage — and its almost incalculable 
savings to the community — and it's 
not hard to see why authorities are so 
enthusiastic about ГРАТ. 

Power outages have become some- 
thing of a political football of late. 
Anything that helps get the power 
back on sooner is sure to be a win- 
ner! 


Contact: 
Ken Ticehurst 
Kattron 
Phone/Fax (043) 89 2024 


Footnote: Michael Bath, the photographer who 
captured the lightning strike on page 4, is also 
the editor of the severe weather newsletter 
“Storm News”. For more information, contact 
Michael on (02) 9625 9700 (ah) or visit his web 
sites at: 
http://www.geocitites.com/capecaneral/1801/ 
(lightning photos). 
http:/atmos.es.mq.edu.au/AMOS/weather- 
watch/photos.htm (storm photos). 
http:/www.ozemail.com.au/~jimmyd/news.htm 
(storm news). 


It was just fooling everyone. By 2am it was 
recording a massive 2000 strokes per hour. 
No one slept over half the state! 


Southwest Queensland down throu 
Australia-wide 


The night of September 24, 1992 was not one to be outdoors. A huge storm made its way from 

igh northern NSW, finally crossing the NSW central coast. These 
“screen grabs" (which could in fact be much smaller areas) track its path in real 
time by recording lightning strokes. The grey strokes are the most recent (previous 10 minutes) 
ranging back to one hour before. 


By 4am it was crossing the coast between 
Newcastle & Sydney, still recording 1000+ 
strokes per hour. That's some storm . . . 


— 


As dawn broke it was moving out into the 
Tasman and people over a 2000km path 


were counting the cost. 


2] 


receivers to ensure the three-receiver 
fix but also gives a very high level of 
built-in redundancy. 

As more and more users come on 
line, so more receivers will be added 
to the LPATS network. The receivers 
themselves usea simple whip antenna 
to receive the lightning signal and a 
helix antenna to receive the GPS sat- 
ellite timing signals. 

The receivers monitor the 2-450kHz 
radio band; ie, the spectrum below. 
the AM broadcast band. AM detec- 
tion is used. 

Whena lightning stroke is detected, 
the receivers digitise 100 microsec- 
onds of the stroke information and 
store it in memory. At the very first 
peak of the received signal a very ac- 
curate time stamp is used to measure 
rise time and to provide the essential 
time-of-arrival reference, which is 


derived from the Global Positioning 
Satellite and accurate to 100 nanosec- 
onds. 

Embedded in the digitised infor- 
mation is the polarity (positive ornega- 
tive) and the peak stroke current which 
determines the size (and therefore the 
damage capability) of the stroke. 

This information is then sent to a 
"Central Analyser" computer via a mo- 
dem and continuous data link. Vari- 
ous algorithms are used to not only 
reject false strokes but also determine 
the exact location of the stroke. 

The central computer also gener- 
ates the lightning stroke data to be 
both disseminated to system users and 
also stored for later evaluation and 
use. 

With the location of the six LPATS 
receivers, lighting can be detected 
across a very wide area — virtually the 


whole of Australia, 

For Perth and Darwin, strokes with 
an amplitude of 50kA and greater can 
be detected. To demonstrate the effec- 
tiveness of the system, LPATS regu- 
larly records lightning strokes in Ja- 
pan, Indonesia and way out into the 
Pacific Ocean. Indeed, New Zealand 
can be more-than-adequately covered 
using the current setup, though accu- 
racy would be increased with an 
LPATS receiver or two in the Shaky 
Isles. 


Distributing the information 

It's fine for Kattron to know about 
lightning approaching but how do 
customers find out about it? 

Many larger organisations go “on 
line" to Kattron's Central Analyser 
computer and obtain their lightning 
data in as much detail as they want it, 


TOTAL STROKES PER HOUR 


— 


TOTAL STROKES PER HOUR 


TTT 


other times. 


If you believe, as do many people, that lightning strikes occur mostly 
data record the number of strikes per hour in central western NSW о 
1995 and January 1996 (coincidentally, the peak lighting 
midday, December was all over the place while January peaked very much in the early evening, with very little at 


at night, look again: these graphs from LPATS 
ver each of three months: November, December 
period in NSW). November had most strikes around 


тата 
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DICKE 


MITH 


NEW PRODUCTS 


Lug Crimping Tool 

A handy tool when you're working with non-insulated 
terminals. Has strong metal jaws and cable cutter, plus 
handles 10-28AWG 
wire. 

Cat T-3528 


$1650 
T) 


Cable Tie Gun 


The convenient way to 
tighten plastic cable ties. 
Has rigid plastic body, 
pistol grip action, and 
adjustable tension control 
for the cutting of the 
unused tie end, 

Cat T-3720 


пев © 


Security Torx Screwdriver Set 


Medium sized security torx screwdrivers with strong 60mm 
shafts, easy-to-grip moulded handles and black oxided tips. 
Set includes a wall- 
hanging holder for 
each screwdriver. 
Sizes T8, T10, and 
T15. 


Cat T-6139 


$1975 


9-Piece Hobby Tool Kit 


A great way to start building your tool collection. Includes 3 
flat-blade screwdrivers (1.4, 1.8, and 2.4mm tips), 3 Phillips 
head screwdrivers (00, 0 =... = 
and 1), stainless-steel side 
cutters and medium-nose 
pliers, and a 38mm 
magnifying glass, all in а 
handy storage case. 

Cat Т-4605 


ши 52695 


DSE Heavy 
Duty 200mm 
Pliers 


Made from strong 
Chrome-Vanadium steel 
for long life. 

Cat T-3305 


A handy collection of small 
screwdrivers for the 
electronics enthusiast. 
Includes 4 flat-blade drivers 
(1.4, 1.8, 2.4, 3.0mm), 3 
Phillips heads (00, 0.1), З 
hex bar drivers (1.5, 2.0, 
2.5mm). Complete with 
plastic storage case. 

Cat T-4370 


$1695 


7 Piece Torx 
Screwdriver Set 


A handy set of 7 small Torx 
‘screwdrivers with strong 50mm 
alloy shafts plus black oxided tips 
for greater durability. Sizes T6, T7, 
T8, T9, T10, T15, T20. 


"тч 


iH 


(ew) $2495 
Multi-Angle 


Metal Vice 


Beautifully crafted metal vice 
suitable for a variety of hobby 
uses. It mounts to a bench up to 
50mm thick, has jaws with rubber 
covers 75mm wide that open to 
55mm. Made from diecast 
aluminium alloy. 

Cat T-4742 


de 539% 


Everyone has experienced static electricity, caused when 
two insulated objects rub across each other. Lightning is 
simply the most violent manifestation of a static electricity 
charge which has become too high to be maintained. 


The amount of static electricity generated between ob- 
jects depends on several factors, not the least of which are 
the amount of movement creating friction and the insulation 
between the objects. 

їп a storm cloud enormous amounts of unstable air are 
constantly on the move. This movement picks up ice crys- 
tals within the cloud, forcing them upwards until they are too 
heavy and fall back down again. Back near the base of the 
cloud the crystals may again be forced upwards, the cycle 
repeating over and over. 

This movement creates friction and hence static 
charge. Eventually, the charge builds to such a high 
level that the insulation of the air is insufficient to 
Prevent some electrons “jumping the gap” to a 
point of a lower potential. That may be another 
point on the same cloud or another cloud alto- 
gether (cloud to cloud or C-C strokes). Or it 
can be between a cloud and ground or earth 
(C-G strokes). The latter is the type of major interest to 
humans, as C-G strokes have the most potential — no pun 
intended — to cause damage, injury and death. 

In a C-G stroke, as the insulation begins to break down a 
Stepped leader begins to zig-zag from the cloud, ionising 
the air in its way and thus creating a very low impedance 
path. When the electron path is about 200 metres from the 
ground it "searche&" for а point or points which form the 
easiest path to ground: a mountain, a tall building, an 
electricity tower, a tree, a person standing on a golf course... 

When a suitable point is found a massive return stroke 
occurs from the ground up. The electrons blast towards the 
cloud at half the speed of light. The circuit is completed and 
the huge amount of energy stored in the cloud is then 
virtually "short circuited" to ground, resulting in a rapid and 
spectacular electron flow from cloud to ground — the phe- 
nomenon we know as lightning. And all this in a few mil- 
lionths of a second! 

The amount of energy involved boggles the imagination: 
all lightning strokes have peak currents of thousands of 
amperes while the very largest strokes can easily exceed a 
quarter of a million amps! The potential difference between 


the cloud and 
ground can be mil- 

lions of volts. The 
huge discharge also re- 

Sults in a very large elec- 
tromagnetic field being gen- 

erated (which we can hear as 
static on an AM radio, even 
from a storm hundreds of kilo- 
metres away). 
Lightning may be either positively 
or negatively charged — or, more ac- 
curately, the cloud which contains the 
energy may be either positively or 
negatively charged. In fact, in a large, 
anvil-shaped thunderstorm cell, there will 
beareas of positive charge and areas of nega- 
tive charge (which is why C-C strokes occur). 
Recorded lightning data suggests that both the 
leading and trailing edges of the cloud are usually 
positively charged, resulting in positive lightning strokes. 
To some degree, these can be used to pinpoint the start and 
finish of the storm cell. The centre of the storm cell is more 
likely to result in negative strokes. 

There is a difference between a lightning flash and light- 
ning stroke. A flash will typically contain more than one 
stroke — оп average two to three, but up to 20. Each stroke 
will normally last only 20-50us and strokes will be about 20- 
50ms apart. The area covered by all the strokes can be 
quite large: a 10km radius is not unknown. 

Because we humans cannot differentiate such small 
Periods (and also because of persistence of vision), we tend 
to see this multiplicity of strokes as one flash, lasting up to 
say half a second. 


So where does the thunder come from? 

As the air is ionised by the electrons (creating the flash of 
light) it is violently heated to around thirty thousand de- 
grees. This massive influx of energy causes the air to 
expand extremely rapidly, creating a shock wave which we 
hear as thunder. The closer you are to the lightning stroke, 
the shorter and sharper the shock wave. 

If you are very close, all you will hear is one mighty "К-Е- 
R-A-C-Kr' — and if you're still alive afterwards, you might 
think to yourself *goodness gracious me . . .", or words to 
that effect! sc 
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BOOKS, BOOKS. BOOKS 


Basic Principles Of 
Semiconductors 
Concise & straightforward 
discussion of concepts 
from atomic theory to 
semiconductor 
theory and 
structures. 

161 pages. 
Cat B-1415 


$2195 


Basic 
Principles 


о! 
Semiconductors 


Test Procedures For 
Basic Electronics 
Covers electronic tests & 
measurement techniques 
with an emphasis on the 
use of commonly 


available T © 
ТЕ$Т 


instruments. 
356 pages. 

PROCEDURES 
for Basic Electronics 


Cat B-1626 
$2495 
ao MES 


Speakers For Your 
Home & Automobile 
‘How-to’ construct a 
quality home speaker 
system & install 
automotive 

speakers. 

164 pages. 

Cat B-1259 


‘Screwdriver Experts’ 
Guide 

The do-it-yourself CB 
repairs and modifications 
manual 

97 pages. 

Cat B-2324 


$2485 


Simplifying Power 
Supply Technology 
Simplifies concepts for the 
beginner and hobbyist so 
as to provide a 
stepping stone 
towards more 
advanced 
theories. 160 
pages. 

Cat B-1743 


Аа] 


POWER SUPPLY 


TECHNOLOGY 
YANK 


Understanding 
Electricity & 
Electronics 

Guide to understanding & 
developing 
a working 
knowledge 


of Eeay. 


Derê seres ки 


electronics. 
340 pages. : 
Cat B-1748 | | Li 


$2995 Фо 


Advanced Speaker 
Design 

“How-to” create high 
quality speaker systems 
for the home, office or 
auditorium. 

Follows 

B-1259. 

136 pages. 

Cat B-1262 


Scanner Fanatics 
Frequency Register 
New Australian National 
Listing 

Cat B-4210 


53880 
die 


SCANNER FANATICS, 
FREQUENCY REGISTER 


GREAT ACCESSORIES 


9V 1A Voltage Regulator 


T0220 alll plastic pack. No Mica 
insulation required for mounting 


to heatsink. 
Cat Z-6550 


TP? im 


Green Tamper Lacquer 

A one part, air drying seal for screws, nuts, 
tuneable items & other "factory fixed" 
components where tamper evidence is 
required. Tack-free after 10 mins, remains 
flexible for up to 24 hours - then becomes 


$695 


brittle. 
15ml 
Cat N-1210 


IMELECTROLUBESI 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 


12V Illuminated Car Cigarette Lighter 


Socket 


Green illumination. Comes with lighter. 


Cat Р-1679 


$595 


T 


Circuit Works Conductive Pen 


Silver-based pen ideal for electronic design, prototype and 
repair applications. Use Circuit Works to link components, 
repair defective traces and shield delicate electronics. Dries 
in minutes, solderable at low temperatures. Weight: 8.5g. 


Cat N-5184 


WOFKS conde nan 


$2995 


NSW: *Batemans Bay 725 030 *Bathurst 323 933 *Bowral 611 861 *Broken Hill 884 098 eCootamundra 422 561 *Deniliquin 813 672 Dubbo 
828 711 eGoulbum 221 288 *Griffih 624 534 *Leeton 532 800 ФМогеє 522 091 Mudgee 723 895 eMurwillumbah 723 684 Richmond 784 101 
*Tuncurry 545 006 «Windsor 776 722 *Young 821 279 VIC: *Ararat 522 345 *Baimsdale 525 677 *Benalla 622 710 Colac 312 847 *Echuca 
822 956 eHamilton 72 2865 Horsham 824 680 eMorwoll 339 458 #Rosobud 822 225 “Shepparton 219 497 *Swan Hill 329 303 *Warragul 234 255 
‘Warrnambool 615 111 eWonthaggi 721 411 QLD: едуг 831 566 *Boonah (0754) 632 606 Bundaberg 521 785 Caloundra (0754) 918 533 Gympie 
(0754) 836 677 elnnisfail 612 014 *Kingaroy 625 777 еМаскау 511 723 *Maryborough 214 559 Mossman 982 200 Mt. Іза 433 475 ePialba 283 749 
TAS: Burnie 319 222 eDevonport 248 322 SA: *Whyalla 454 764 WA: *Albany 412 077 *Bunbury 216 222 ®Busselton 542 991 Geraldton 211 278 
‘Mandurah 581 4940 Margaret River 573 888 Stores Across Australia & New Zealand 


KITS TO BUILD & TEST 


Comb Generator? (МЕМ) Insulation Tester 99 


Simple 10/20 Mhz ‘Comb’ generator. Generates a signal that is | Measures resistance from 1 to 2200 gig ohms. 


very handy for calibrating spectrum analysers and other Displays the readout on a 10-step LED display. 
instruments. Produces a train of narrow pulses, corresponding | Converter within the circuit produces either 100V, 
to a set of signals at 10Mhz, 20Mhz and their 4 250V, 500V, 600V or 1000V DC. Kit із supplied 
combined harmonics, extending up to 150Mhz ¥ „з with all components, hardware (including test 
and beyond. Suitable for K 7620 Spectrum leads), PCB, case & pre- punched screened 
Analyser. Kit is supplied in short form with = front panel. 

PCB and components only, Cat K-7623 ^ Cat K-7002 


Case & hardware 
not supplied. оа '96 $ l 8 70 


World’s Simplest Steam Whistle Kit 9 


Zenor Diode Kit 9 Multi 555 Timer? 


Motor $ Give your model railway life. Cat K-3054 . z3]ETHIJ] Comes with 
Simple and K-3021 $1695 ‘GLE Mar'96 тапу 
t circuits 

assemble. $1295 ideas, 
Cat K-1046 = & Cat K-2813 
$850 « E $1695 

| Aug з 
Knightrider Scanner? Low Stereo Pre-Amp 9 Stroboscopic 
Comes with high intensity Ohms Cat K-2811 $3450 Tuner 99 — 
LEDs. Tester 9 Cat K-5102 
Cat K-3168 ee $6495 
$2750 $2850 
Bu p» © ш» 

Jul '96 


Sealed Lead Acid PC Driven EG 


ESR/Low Ohm Infrared 

Battery Analyser? van'96 Meter 9 Volume Controller 9 
Charger 9 Cat K-4214 $4995 Cat K-7204 ге T 
Cat K-3211 $ 5995 Cat K-5591 
$3950 $3950 

TRI € Jan '96 

2 Н 
Jul '96 = © 23d - 
Laser Pointer? 3 Вапа Amateur?9 300W Mosfet Amp 99 50W Stereo Amp 0000 
Complete with laser module. Receiver Module Apr'96 Cat K-5590 


Cat K-1048 


$6995 


Cat K-6007 


$299 «Фм» 


With Component Tester! 


Fluke 7- 600 Digital Multimeter == 300 
5 SAVE OVER 

The ideal tool for electricians and maintenance 60 MHz Oscilloscope МЕ 

technicians. Perfect for fast voltage and continuity | An essential tool for anyone working on CB radios, high 

checks. 4000 Count Display. Low impedance input =) frequency transceivers and high speed computers. With dual 


eliminates reading “ghost voltages” on non- 
energized circuits. Includes test leads. 


Cat 0-1633 $145 р _ 


timebase, make more accurate timing 
measurements and compare portions ої a | 
Signal at two different sweep speeds. 


The Beam Finder allows you to find the 
trace on the screen. $ L Р 
dec 1290 


Availability: Our kts consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes 
problems can arise in obtaining all of the parts. This means there is a slight chance that availabilty may be delayed. Rainchecks are available, however if you'd like to check. 
beforehand, please don't hesitate to contact your local store. 


CIRCUIT NOTEBOOK 


leas which we have checked but not bi 
readers are welcome and will be paid for at standard rates. 


and tested. Contributions from 


Swimming pool 
lap counter 


While intended for the 10k: 
backyard pool, this simple 
lap counter could be used 
anywhere some form of lap 
or event counter is required. 

In a swimming pool ap- 
plication, the unit is water- 
proofed and placed at ei- 
ther end of the pool on the 
edge. When a lap is com- 
pleted, the swimmer touch- 
es the button to advance the 
display by 1. An effective 
2km distance in a 10m 
backyard pool is achieved = 
with a 2- digit display. "wi 

The circuit is straightfor- + 
ward. The regulator pro- Т. 
vides a 5V rail for the ICs 
while the two transistors 
form a debounce circuit for 
the “count” pushbutton 
switch. IC1, IC3 and DISP1 


COUNT; 
s 


make up the counter for the units 
digit. IC1 is a decade counter with 
BCD outputs, while IC3 is a BCD to 7- 
segment decoder/driver. 

Similarly, IC2, IC4 and DISP2 count 
and display the tens digit. The reset 
button ensures the display resets to 
“00”. If necessary, a hundreds coun- 
ter could be added, taking its input 


from the tens counter (IC2). 

The circuit can run from a 6-12V 
battery supply; mains power is not an 
option for safety reasons. As shown 
above, itis powered from a 9V supply, 
however a “216” type 9V battery will 
have limited life. Two 6V lantern bat- 
teries connected in series to give 12V 
are recommended due to their high 


OPTIONAL 
‘OUTPUT 


capacity (the regulator needs in ex- 
cess of 7V to function properly). 

Care should be taken with water- 
proofing, especially the count and re- 
set switches. The count switch ide- 
ally could be some form of touch pad 
almost immersed in the pool. 

S. Isreb 

Traralgon, Vic. ($40) 


Obtaining balanced & isolated 
9V supply rails 

While there are a number of circuits to generate 
a negative 9V rail from a positive supply, if you 
want a pair of balanced 9V rails which are iso- 
lated from the input DC rails, there is only one 
practical approach; a transformer must be used. 

This circuit employs a 555 timer operating at 
25kHz to drive a transformer based on a small 
ferrite toroid. The primary is wound with 15 turns 
while the secondary has 36 turns (18 turns either 
side of the centre-tap). It should be capable of 
delivering up to 20mA but the output is not regu- 
lated. 

The output voltage can be varied by varying the 
mark space ratio of the driving waveform from 


E 


IC1: ie. by varying trimpot VR1 (10kQ). Note: this circuit 
has not been tested. 
SILICON CHIP 
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TOP SECURITY PRODUCTS 


Security Floodlight Security Pressure Mat Security Door Chime 

Automatically turns on or off. Great to use with an alarm system as а | Ideal for use in shop doorways! 

* Manual override with existing wall customer warning in shops. Almost * Activates when someone walks past it 
switch impossible to detect under carpets or * Range of around 5m 

* Range of around 12m rugs - acts as a switch when an intruder | * Operates under normal light conditions 

* Adjustable ON time steps on it, with normally open (N.O.) Requires 2 x ‘C’ batteries 

1 YEAR WARRANTY contacts. 790mm x 540mm Cat L-5043 


Globes not included Cat L-5270 


$1995 _RINGGRIP $2695 


$2995 


PIR Motion Alarm 


With Strobe і @ Rhino Remote Control Car Alarm 


Great for the home, office or garage! & Immobiliser 
* Designed for indoor use This Australian made alarm allows for D.I.Y installation with 


* 120° angle sensor & easy to follow instructions. Features a passive arming system 
* Flashing strobe light (NEW) = ) which switches the alarm on if the owner forgets. Door ajar 
ә 


* 130dB siren warning signals one of the vehicle doors is not closed at the. 
* Remote control time of arming and safety circuit that prevents arming while 
* Mounting bracket the ignition is on. All entry points are protected including the 


e Requires 1 x '9V' & 4 x ‘AA’ batteries 5 doors, boot and bonnet. Current sensing circuit detects 
Cat L-5056 — voltage drop in the vehicles electrical system such as the. 
$6995 3 interior light coming on. Impact sensing system that warns 
away thieves. Also has optional central door locking. Includes 
Central Car Door Locking System Engine immobilisation, = 


battery back-up, 2 remote ? === 
controls & a red flashing 
light. For professional 

installation ask our staff 
for more details. 


$399 


5 YEAR WARRANTY 


Complete 4-door central locking system kit with hardware and 
electronic interface which converts standard door locks. 
Allows you to lock and unlock all doors from the driver's door. 
Can be connected to certain Car : 
Alarms and Engine Immobilisers 
to allow keyless entry to your 
vehicle. 

Cat L-5421 

For professional 
installation ask 
our staff for 
more details. 


PHONE, FAX & MAILORDER SERVICE 
For further information, orders or the location 
of your nearest store call: 
AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
Or Fax: (02) 9805 1986 or write to: 
Dick Smith Electronics, Mail Orders, Reply Paid 160 


PO Box 321 NORTH RYDE NSW 2113 
TT ale at NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
now on S c 
This magazine "Zealand stores! Dick Smith керак (боо 00 200 оте: Вад 102-903 
| i У А У 
all of our New North Shore Mail Centre, Auckland 


All major Credit Cards accepted. O/Nite Courier Available. 


NSW * Albury 21 8399 » Bankstown 9707 4888 + wn Jouse 9793 9677 • Bi m 9671 7722 " Bondi 9387 1444 * Brookvale 
9905 0441 + Burwood 9744 7299 * Campbelltown 27 2199 + Gi 
9477 6633 * Hurstville 9580 8622 + Kola 


EDN Designer’s Companion 


EDN Designer’s Companion, 
Hickman/Travis, published 
August 1994 by Butterworth- 
Heinemann, Australia. Hard 
covers, 250 x 195mm, 254 
pages. ISBN 0 7506 1721 7, 
Price $69.00. 


Electronic Design News is a long 
established US publication with a 
worldwide readership and its techni- 
cal articles, some written by the staff 
and others submitted by a broad spec- 
trum of the electronics industry, are 
usually of a very high standard. Fol- 
lowing on the success of the authors’ 
previous work, Electronic Circuits 
Systems & Standards released in 1990, 
this new book contains a selection of 
articles published in EDN since that 
time. 

The book is divided into six major 
headings: Digital Techniques; Analog 
Technology; Analog/Digital Conver- 
sion; Oscillators, Generators & Clocks; 
Power Sources & Motor Control; and 
Test, Measurement & Standards. 

The main topic in the first section is 
a comprehensive discussion on data 
compression, with particular empha- 
sis on images. When you calculate the 
amount of storage necessary to dis- 
play images on the screen, you quickly 
realise why so much effort is being 
concentrated in this field. A full col- 
our VGA screen needs nearly 1Mb, 
while an SVGA image needs 2.3Mb! 
Once we get to moving images the 
data rate as well as the volume be- 
comes significant. 

The aim is to do as much compres- 
sion as possible without losing sig- 
nificant detail. The characteristics of 
our vision allow some information to 
be discarded. The eye is relatively 
insensitive to small changes in inten- 
sity and even less sensitive to colour 
detail. 
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EDN 


DESIGNER'S COMPANION 


Information on the JPEG (Joint 
Photographics Expert Group) com- 
pression algorithm for stills, the MPEG 
(Moving Pictures Expert Group) for 
moving pictures and the P*64 stand- 
ard for video telephony are described 
and compared. Other newer systems 
are examined, including a two-chip 
set which is capable of hardware com- 
pression of 2.5:1. 


Compression algorithms 


The next chapter deals with com- 
pression algorithms for black & white 
images, such as technical drawings or 
faxes. Some areas of rapid data change 
can actually have a negative compres- 
sion; ie, the compressed code is actu- 
ally bigger than the original. To over- 
come this problem, some schemes use 
bytes of literal, unencoded pixels amid 
the compressed code. 

This chapter concludes with details 
of the CCITT group 3 and group 4 
image-data compression algorithms. 

The final two chapters in the first 
section describe circuits using DSP 
(Digital Signal Processing) chips to 
implement a random number genera- 


tor and a random noise generator. 

The second section, Analog Tech- 
nology, is the largest in the book and 
covers the selection of single (5V) sup- 
ply op amps, external compensation, 
improving CMRR (Common Mode 
Rejection Ratio), current feedback am- 
plifiers, filters and phase compensa- 
tion for photodiodes. 

With the proliferation of 5V and 
3.3V microprocessors and integrated 
circuits, the analog interfaces to these 
products are becoming more critical. 
Methods of obtaining stable Vcc/2 
voltages are covered, along with low 
dropout regulated supplies. Circuits 
are shown for current loops, DACs 
and temperature sensors operating 
from these low voltages. 

Improving the CMRR of an instru- 
mentation amplifier by using common 
mode driven supplies is an interest- 
ing application note. By keeping the 
supply voltage to the input amplifiers 
at the common mode voltage * a low 
supply voltage (typically 5V), the 
CMRR can be improved by 40dB. In 
addition, by running the op amps at 
lower than the usual «15V, the quies- 
cent power dissipation and its associ- 
ated temperature rise is reduced by at 
least 30096. This provides a commen- 
surate decrease in thermally induced 
errors. 

Doug Smith of Burr-Brown Corpo- 
ration contributes the next article on 
the use of current feedback amplifiers 
in high frequency filter design. Until 
recently, the design of active filters 
with cutoffs above 1MHz was diffi- 
cult because voltage feedback ampli- 
fiers with sufficient gain-bandwidth 
products and short propagation de- 
lays were too expensive. With the 
availability of current feedback or 
transimpedance amplifiers this situa- 
tion has changed. Details of circuit 
designs using the OPAO063 in a fifth 
order Cauer, a bandpass and a twin-T 
filter are given. 
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IGNITION O— 
SWITCH 


TEMPERATURE 
SENDER 


CHASSISO 


Thermostatic fan 
controller 


This circuit is based on the Low 
Fuel Indicator published in the March 
1993 issue of SILICON CHIP. By fitting 
a relay in place of the warning lamp 
and connecting the sensor lead to an 
existing temperature sender, the unit 
was converted to operate a thermo- 
static fan. The relay is a PC type and 
was mounted along with the other 


extra parts on a small piece of 
Veroboard which fitted into the 
moulded slots of the existing case. 

A hole was drilled through the main 
circuit board and the outer case so 
that a small screwdriver can access 
trimpot УВІ for adjustment. The LED 
isn’t really necessary but was fitted 
for testing and was cheap enough to 
leave in place. 

The 10-second delay is adequate to 
avoid “hunting” at switch on, but as 


the unit was also hunting when near 
switching off, а 4.7НЕ capacitor was 
fitted across the relay coil to providea 
short time delay before switch off 
(around 2 seconds). 

Because the unit is in a plastic case, 
it has to be mounted in the coolest 
practicable position. Note: the con- 
troller will come on for a short time 
when the engine is started. 

Ed Fudala, 

Forest Lake, Qld. ($30) 


Q2 зву 
зву 8¢338 +84 (48.4V) 


ov 


CIRCUIT 1 


9V nicad battery 
saver/regulator 


This circuit provides a 5V regu- 
lated output from a 9V nicad battery 
supply and switches off before the 
battery is over-discharged, to avoid 
permanent damage to the cells. Q1 is 
a5V regulator while IC1 monitors the 
battery and disconnects the regulator 
at a preset input voltage. 

In operation, ІСІ functions as anon- 
inverting Schmitt trigger, with trimpot 
VR1 setting the trip voltage and VR2 


OMIT CI IF CIRCUIT 1 15 USED 


IN4148 


setting the degree of hysteresis. In 
some applications, a fair amount of 
hysteresis is needed to prevent the 
Schmitt trigger tripping on and off 
due to fluctuations in load current. 
When the voltage at pin 3 is below 
the reference voltage at pin 2, IC1's 
output will be low and LED1 is illu- 
minated, indicating that the battery 
voltage is low gnd that the output is 
disabled. Diode D1 will now be re- 
verse-biased, thereby preventing cur- 
rent flow to the base of transistor Q1. 
This turns Q1 off, thereby reducing 


the output voltage to OV. 

When the output of IC1 is high, Q1 
is turned on and then Q1, Z2 and D2 
operate as a regulator, providing a 
nominal output voltage of +5V. LED 2 
lights to indicate that the battery is 
OK and that the circuit is operating. 

The optional input circuit incorpo- 
tating Q2 is used to further conserve 
battery power. It switches power to 
the main circuit only while the button 
(51) is pressed. 

S. Carroll, 

Timmsvale, NSW. ($35) 
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Build an 8-cha 


sccreo Mixer; 


At last there’s a comprehensive mixer that’s easy to build. 
This unit features eight main input channels, an auxiliary 
input channel, LED bargraph level meters, effects send and 
comprehensive headphone monitoring facilities. 
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Chapter 15 is titled Unusual Oscil- 
lators and Filters. It shows a method 
of compensating for the rather large 
capacitance of a ceramic filter to ob- 
tain a more symmetrical response and 
better out-of-band attenuation. An- 
other circuit shows a FET stabilising a 
20MHz oscillator. 

Also included are a 1MHz to 10MHz 
Wien bridge oscillator and a continu- 
ously variable function generator cov- 
ering the range from 1Hz to 1MHz for 
a 0-10V input. 

The analog section finishes with a 
discussion on phantom circuits, 
whereby N pairs of wires can carry 2N 
- 1 signals and an article on methods 
of increasing the bandwidth of photo- 
diode amplifiers. 


A/D conversion 


The third section, covering analog 
to digital conversion, begins with a 
method for sampling a narrow per- 
centage bandwidth signal, such as an 
IF signal, at a sub-harmonic of the IF. 
This is followed by a primer, "sense 
and nonsense about sampled systems". 
The author points out that while the 
Nyquist theorem promises frequency 
recovery without aliasing, it can pro- 
duce peak amplitude errors of 3096 
for an 11kHz sinewave sampled at 
44kHz. 

The next chapter is devoted to 
oversampling data converters. While 
these are slower they offer greater reso- 
lution (20-22 bits) and linearity. The 
newer 1-bit DACs are also covered. 
The section concludes with a method 
of using two 8-bit DACs to obtain 14- 
bit resolution. 

Chapter four covers oscillators of 
various types. One interesting circuit 
shows how to generate very low fre- 
quency triangular waveforms using 
two high frequency oscillators. Anoth- 
er explains how to extend the control 
range of a CMOS 4046 phase locked 
loop from the usual 10:1 range to 
1000:1 by using a current sink. 

An unusual application of SAW fil- 
ters as the reference in 140MHz and 
higher VCOs (voltage controlled os- 
cillators), plus a servo loop ampli- 
fier to control the amplitude of a 
10MHz crystal oscillator, are among 
several other circuits in this section. 

Power Sources and Motor Control 
are covered in chapter five. The topics 
covered here begin with inductor se- 
lection in DC/DC converters and con- 
tinue with methods of using special 


ICs to control DC motors without us- 
ing Hall sensors. By placing a linear 
regulator in the servo loop ofa switch- 
ing regulator, the next article describes 
how you get the precision of a linear 
regulator with the efficiency of a 
switcher. 

A discrete low dropout (130mV) lin- 
ear regulator with 3V output from a 
3.6V nicad using an LM358 and a FET 
is a good example of battery regulator 
design. The next item is a switching 
regulator operating from 8-40V which, 
by using two inductors, gives a dual 
stabilised output. 

The lastreprint in this section shows 
how to create a 1A diode with a for- 
ward drop of only 0.04V using an 
LM393 to control a FET. 

The final section of this book con- 
sists of a collection of articles on test- 
ing, measuring and standards. Testing 
covers high speed ADCs and high 
speed digital circuits. Measurement 
of fast transients by building your own 
single shot recorder, techniques for 
measuring the distortion of advanced 
op-amps, measuring transient voltages 
between separate ground points and 
non-contact measurements are cov- 
ered in the second group. 

The implementation of an ISO 9000 
quality management system by the 
technical editor of EDN covers the 
benefits and pitfalls involved in seek- 
ing this qualification. There seems to 
be little difference between the US 
situation and that existing here. 


Electromagnetic compatibility 

The last article is an in-depth treat- 
ment of the current situation regard- 
ing EMC (Electromagnetic Compatibil- 
ity) in the EEC. From January 1996 all 
electronic equipment sold must con- 
form with the relevant standards and 
bear the “CE” mark of compliance. To 
quote one authority “if an electron 
flows in your product, the standards 
are applicable to it". 

This means that any Australian ex- 
porters of electronic goods to the EEC 
will have to comply. The certification 
can be "in house" but for legal protec- 
tion it will probably be safer to have 
the equipment approved by an 
independent testing authority. 

This is an interesting collection of 
reprints from EDN, although it is un- 
likely that all items will be of interest 
to every reader. It is an ideal reference 
to browse through when you need 
inspiration. (R.J.W.) sc 


Are you frustrated 


using DOS or 
non-compliant 
Windows software? 


If so then you may be interested in 
the following schematic design 
software trade-in offer from 
OrCAD. 


Here are 7 good reasons 
to trade-in your old 
schematic software tool to 


OrCAD Capture 
for Windows... 


|0 De-facto standard schematic capture 
software. OrCAD is the best-selling package 
with over 180,000 licensed users worldwide. 

| Easy to use and learn. Capture has an on- 
line tutorial and hypertext ‘Help’. 

© Works on Windows 3.x, Windows 95 and 
Windows NT. Support for all platforms 
provided in one box. 

|O True 32-bit application. Faster processing 
оп 32-bit platforms. 

© Cut, copy and paste between Capture and 
other Windows compliant software. 
Developed to comply with Microsoft 
Foundation Class. 

® Supports hierarchical designs. Create 
complex designs in modular form. 

(Ф Only $799 (Trade-in offer to all registered 
owners of Protel schematics and selected 
other schematic capture software tools. 
Normally $2195). 


ك 
І Please send me more information on l‏ 

OrCAD Capture for Windows. 
My details are: І 


Schematic Entry: 

Simulation: 

PCB Design: 

1 (Fax this form to EDA Solutions on 1 
02-9413 4622 or ring and ask for 

l Richard on 02-9413 4611) SC11/96 Î 


Lave 3 South Tower 
1-5 Railway Street. 
БЕУ 
сно 
не, 
Solution 


fax: «6122-9413 4622 
email: into@eda.com.au 


—— 
Offer for a limited time only. 
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Fig.1: the general signal path arrangement of the new mixer. There are eight 
Main inputs (although only one is shown here) plus a single Auxiliary input 
and an Effects input. The outputs are metered using LED bargraph displays. 


40mV and clipping occurs at 9V RMS. 

Note that the input does not pro- 
vide phantom power for electret mi- 
crophones. If you want to use electrets, 
they will either have to be battery- 
operated or powered from some other 
source. 

Following IC1, the signal is split 
two ways and drives level control pots 
VR1 (Main) and VR2 (Monitor). VR2 
in turn feeds op amp stage IC2 (+124В) 
which then drives the monitor bus via 
a mixing resistor. 

VR1, on the other hand, feeds IC2a 
which also provides +12dB of gain. 
Its output then drives a tone control 
stage consisting of IC3 and potent- 
iometers УЕЗ (bass) and УВА (treble). 
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The bass control provides a nominal 
10dB boost or cut at 100Hz, while the 
treble control gives a 12dB boost or 
cut at 10kHz. 

Note that the bass control is usuall: 
only used to remove any *boominess 
from instruments, while the treble 
contro] can help with sibilant (S) 
sounds by curtailing high frequencies 
in voice signals. 

The output ofthe tone control stage 
drives Effects level control VR5 and 
Pan control УББ. It also provides the 
Channel 1 headphone signal via an 
isolating resistor. 

The Effects control sets the signal 
level to be applied to the Effects bus 
(again via a mixing resistor), while 


the Pan control sets the signal levels 
fed to the left and right buses. If the 
signal is intended for the right chan- 
nel only, then the Pan pot is fully 
rotated to shunt the left channel sig- 
nal to ground. Conversely, if the sig- 
nal if for the left channel only, the Pan 
pot is fully rotated in the opposite 
direction to shunt the right channel 
signal to ground. 

Ifthe Pan pot is centred, then equal 
amounts of signal are applied to both 
the left and right buses. 

By contrast with the Main chan- 
nels, the Auxiliary channel provides 
an unbalanced input only. This input 
is buffered by IC10a and this then 
drives pan control pot VR11 via level 
control VR10. The resulting left and 
right channel signals are then mixed. 
onto the left and right main buses. 


By JOHN CLARKE 


8-CHANNEL* > 
MIXER 


HEN IT COMES to mixers, every- 

one has their own ideas about 
how the signal should be directed from 
the input to the output. And of course 
there are numerous options to be de- 
cided on in the design process. In this 
design, we have produced a practical 
arrangement which should be suit- 
able for most mixer users. 

There are of course the usual level 
controls for each of the inputs, plus 
separate output pots for the left and 
right channels. Stereo effects are pro- 
vided by separate Pan pots for each 
input channel. These allow tailored 
mixing into either the left or right 
channel bus, or a mixture in both. 

Each of the eight Main inputs in- 
cludes tone control facilities. The 
monitor signal, however, is not af- 
fected by the tone controls and is a 
mono output only. This output can be 
fed to a foldback amplifier and speak- 
ers, so that musicians can hear them- 
selves on the stage. 

An Effects signal output is also pro- 
vided on each channel, immediately 
following the tone controls. It is in- 
tended for use with reverberation or 
other effects boxes for added sound 
enhancement. The resulting signal 
from the effects box can then be ap- 
plied to the Auxiliary input of the 
mixer and subsequently level control- 
led and panned to the left and right 
outputs. 

If effects are not required, the Ef- 
fects bus can be used as a second 
monitor output. Note that both the 
Monitor and Effects outputs for each 
channel have individual level con- 
trols. These are situated in two rows 
along the top of the front panel. 

All signal monitoring is provided 
via a headphone output which is situ- 
ated near the top righthand corner of. 
the front panel. An adjacent 12-way 
switch allows any of the eight main 
inputs to be monitored (after the tone 
controls), or the Monitor Bus, Effects 
Bus, Left Main Bus or Right Main Bus 
can be monitored. 

Two 10-step LED bargraph displays 
are used to indicate the left and right 
channel output levels. These cover 
signal levels from -24dB to +3dB and 
allow the operator to see what's going 
on at a glance. 


Design considerations 

With all those facilities, the new 8- 
Channel Mixer is quite large. It fits 
into a 125mm deep metal case and 


this carries a front panel that meas- 
ures 485mm wide x 310mm high. 
These dimensions comply with a 7- 
unit rack sizing, which means that the 
unit can be mounted vertically in a 
rack frame. 

Alternatively, it can be used as a 
"standalone" unit which sits either 
horizontally or vertically. In addition, 
at least one retailer has indicated that 
they intend producing a complete kit 
of parts for this design and that their 
case will have a sloping front panel. 

Despite the amount of circuitry in- 
volved, the unit is easy to build since 
virtually all the parts go on a single 
large PC board. Even the input and 
output plugs and sockets mount on 
the PC board. This leaves only a small 
amount of wiring to be run for the 
power supply. 

By contrast, many other mixer de- 
signs use a separate PC board for each 
input channel plus several others for 
the output controls. The amount of 
wiring between these PC boards is 
considerable. 

Our new circuit is also much sim- 
pler than previous designs with sim 
lar facilities. This has been made pos- 
sible by using a special purpose bal- 
anced input amplifier IC which pro- 
vides a low noise signal for the fol- 
lowing stages. Let’s now take a look at 
how it all works. 


Block diagram 


Fig.1 shows the general signal path 
arrangement of our new mixer. There 
are eight Main inputs plus a single 
Auxiliary input. Note, however, that 
only one Main input channel (IC1- 
ІСЗ) is shown here in order to sim- 
plify the diagram. The other seven 
input channels are identical. 

Each main input can accept either 
an XLR plug or a 6.35mm stereo jack. 
For unbalanced inputs, you can 
ground one of the input pins (2 or 3) 
on the plug. This is standard practice 
and is done to avoid hum pickup when 
an unbalanced lead is connected to a 
balanced input. 

IC1 is the input amplifier and it can 
be switched to provide either +30dB 
or +10dB of gain. The +30dB setting 
(LOW) is suitable for microphone lev- 
els and provides the mixer with an 
overall sensitivity of 4mV. The +10dB 
(HIGH) setting is suitable for higher 
input levels, such as from electric gui- 
tars and keyboards. In the latter mode, 
the overall sensitivity is reduced to 
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From there, the left bus signal is fed 
to IC4a, while the right bus signal 
goes to IC7a. For the left channel, IC4a 
provides 11dB of gain and drives IC4b 
via output level control VR7. 

IC4b provides an extra 12dB of gain. 
Its output directly drives pin 2 of an 
XLR output socket and pin 3 of this 
same socket via inverting amplifier 
1С5а. As a result, two out-of-phase 
signals appear on pins 2 and 3 to 
provide the balanced output. Alterna- 
tively, an unbalanced output can be 
obtained by connecting between pin 
2 and ground. 

In addition, IC4b drives a 10-LED 
bargraph display which indicates the 
signal level in 3dB steps. This display 
has a range from -24dB to «ЗАВ. 

IC7a, IC7b, IC5b and the LED bar- 
graph process the right channel bus 
signals in exactly the same manner. 

The Effects bus and Monitor bus 
output stages employ identical cir- 
cuitry. For the Effects bus, IC9a am- 
plifies the mixed signal and drives 
IC9b via level control VR9. IC9b then 
drives the Effects Send socket to pro- 
vide an unbalanced output signal. 
1С11а, VR12 and IC11b do exactly the 
same job for the mixed Monitor bus 
signal. 

Finally, the headphone amplifier is 
connected as an inverting stage (mix- 
ing)so that it can monitor the selected 
bus via switch S9. You can listen to all 
the input channel signals and each of 
the buses as shown. The amplifier is 
mono only, which means that the left 
and right bus signals are monitored 
separately rather than in stereo. 


Circuit details 

Refer now to Fig.2 for the circuit 
details. To simplify matters, this shows 
only one of the eight input channels 
(channel 1) and only one of the two 
main output stages. 

IC1 is an Analog Devices SSM2017 
Self-Contained Audio Preamplifier. 
This is a balanced input amplifier with 
a typical common mode rejection of 
744В at a gain of 10. Its total harmonic 
distortion and noise figures are also 
very low. 

IC1's gain is determined by the re- 
sistance value between pins 1 and 8. 
In this case, the gain can be switched 
between +10dB and +30dB by 51 
which selects either a 4.7kQ resistor 
or a 3300 resistor respectively. 

The 10kQ resistors at the pin 2 and 
pin 3 inputs of IC1 ensure that it oper- 


* Eight Main inputs plus Auxiliary input. 

* Stereo outputs. 

* Effects and monitor for all eight Main inputs. 

* Panning between left and right channels for all eight Main inputs and 
Auxiliary. 

* Bass and treble controls on eight Main inputs. 

* High and low input signal selection for eight Main inputs. 

* Balanced inputs for eight Main channels using XLR sockets or 6.35mm 
sockets. 

* Special purpose low noise input amplifier. 

* Balanced left and right main XLR outputs. 

* Signal level metering for Left and Right output channels using dual LED 

bargraphs. 

Headphone monitoring for eight Main channels, plus Monitor, Effects, 

Right main and Left main buses. 

Easy to build — single PC board construction eliminates all external wiring 

except for power supply. 

* Case conforms to 7-unit rack sizing; suitable for vertical or horizontal use. 


Specifications 


Signal-to-Noise Ratio at Left and Right Main outputs 
80dB unweighted @ 1V out and 100mvV input (all channel inputs 
unloaded and set at maximum) 


Bass and Treble controls 
+10dB at 100Hz and +12dB at 10kHz 


Sensitivity for 1-8 Channel inputs. 
4mV RMS for 1V output on LOW setting 
40mV RMS for 1V output on HIGH setting 


Sensitivity for Monitor and Effects outputs 
2mV RMS for 1V output on LOW setting; 20mV RMS for 1V output on 
HIGH setting 


Sensitivity for Auxiliary input 
120mV RMS for 1V output 


Maximum input levels before clipping 
2.9V RMS on LOW setting; 9V RMS on HIGH setting 


Frequency response 
-3dB at 20Hz and 32kHz (Main, Monitor and Effects) 
Total Harmonic Distortion 


0.008% at 1kHz (100mV in and 1V out); 0.02% at 10kHz (100mvV in 
and 1V out) 


ates within its correct common mode 
range when no DC connection is made 
tothe input. Ifa balanced microphone 
is connected. its low 6000 imped- 
ance will reduce the input load resist- 
ance, with a subsequent reduction in 
noise. The 270pF capacitor shunts any 


high frequency signals to improve 
common mode rejection at high fre- 
quencies and reduces the possibility 
of RF pickup. 

Note that the input to IC1 is not AC- 
coupled via a capacitor. That's be- 
cause microphone and guitar signals 
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Fig.3: this graph shows the frequency response of the tone controls at their 


maximum boost and cut settings and at the flat setting. Note that the amount 
of boost and cut is set to +12dB maximum in both instances. 


increased, giving a reduction in gain 
at these frequencies. 

The maximum bass boost and cut is 
limited to about +12dB by the 22kQ 
resistors on either side of the bass pot, 
VR3. Similarly, the amount of treble 
boost and cut provided by УВА is lim- 
ited to +12dB by the 4.7kQ resistors 
on either side of the treble pot, VR4. 
Fig.3 shows the action of the tone 
controls at their maximum boost and 
cut settings and also at the flat setting. 

Note that OP27GP op amps have 
been specified in the tone control cir- 
cuitry. The reason for this is that the 
DC across VR3 must be as low as 
possible to limit noise when adjust- 
ing the bass control. The input offset 
voltage for the OP27 is typically just 
30uV while the input offset current is 
only 12nA and so the resulting DC in 
VR3 will be negligible. 

The output from IC3 appears at pin 
Gand drives Effects pot VR5, the 10kQ 
headphone signal resistor and the left 
and right channel Pan control cir- 
cuitry. As mentioned previously, the 
Pan control operates by shunting sig- 
nal in the unwanted channel to 
ground. 

When the wiper of VR6 is towards 
the left main bus side. the left channel 
signalis shunted to ground. Similarly, 
when the wiper of VR6 is towards the 
right bus side, the right channel sig- 
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nal is shunted. Finally, when the pot 
is centred the left and right signals are 
attenuated and so are equally mixed 
into the left and right channels. 

The seven other inputs are identi- 
cal to this first input circuit but with 
different IC and pot numbering. 

Op amps IC10a and IC10b are used 
to process the unbalanced auxiliary 
input signal. IC10a is wired as a unity 
gain buffer stage, with its pin 3 (non- 
inverting) input biased to 0V by a 
22kQ resistor. The output signal ap- 
pears on pin 1 and is AC-coupled to 
the Auxiliary level control (VR10) via 
a 2.2uF capacitor. 

Following VR10, the signal is fed to 
IC10b which operates with a gain of 
4.09. IC10b in turn drives the Auxil- 
iary pan control circuitry which mixes 
the signal onto the left and right main 
buses. 


Output stages 

The mixed left main bus signal is 
fed to the pin 2 input of IC4a via a 
2.2kQ resistor. This op amp (an 
LM833) is wired as an inverting stage 
and amplifies the left bus signal by a 
factor of 3.4. The 27pF capacitor across 
the 68kO resistor provides high fre- 
quency rolloff above about 87kHz. 

1С4а% output at pin 1 feeds the Left 
Main level control (VR7), after which 
the signal is coupled to gain stage 


IC4b. This stage operates with a gain 
of 4.09 and has a 1000 resistor in 
series with its output to prevent insta- 
bility when driving capacitive loads. 

Following IC4b, the signal is fed to. 
pin 2 of the XLR output socket via a 
47uF capacitor. It also goes to pin 2 of 
inverting buffer stage IC5a, which then 
drives pin 3 to provide the other side 
of the balanced output signal. As with 
IC4b, IC5a has а 1000 resistor in se- 
ties with its output to prevent in- 
stability. 

Note that the outputs of IC4b and 
IC5a are both AC-coupled to the out- 
put XLR socket. This is to prevent any 
DC in the output. 


LED level indicator 


IC4b also drives the LED level indi- 
cator circuit. This circuit is based on 
IC6 which is a logarithmic LED dis- 
play driver wired to operate in 
bargraph mode. The signal from IC4b 
is applied to pin 5 via а 1000 de- 
coupling resistor. 

Inside the IC, the negative-going sig- 
nal excursions are clamped via a di- 
ode while positive signal excursions 
are fed to comparator circuits which 
then drive the individual LEDs. The 
meter circuit responds instantane- 
ously to the waveform and thus shows 
the peak voltage of a sinewave. Note, 
however, that the peak LED does not 
light on very short transients and so 
the meter can be considered to be an 
averaging display. 

The meter calibration is set by the 
voltage on pins 6 & 7. This voltage is 
determined by first applying the 1.2V 
internal reference that appears be- 
tween pins 6 & 8 to a 3300 resistor. 
The resulting 3.6mA current then 
flows to ground via a 68Q resistor, 
which thus has 0.25V across it. 

As a result, pins 6 & 7 of IC6 sit at 
1.45V (1.2V + 0.25V). This means that 
the LED bargraph reaches full-scale 
(equivalent to +3B) when the applied 
signal level reaches 1.45V, correspond- 
ing to a nominal 1V RMS sinewave. 
The OdB level (LED 9) occurs at 0.7V 
RMS. 

The 2700 resistor in series with the 
LED anodes limits the dissipation in 
IC6, while the associated 100uF ca- 
pacitor decouples the LED supply 
rails. A 10uF capacitor decouples the 
supply rail to the IC. 

The right channel output stage is 
identical to the left channel circuitry. 
In this case, the devices and their 
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STEREO 8-CHANNEL MIXER 


Fig.2 (left): this circuit diagram shows 
only one of the eight Main input 
channels and only one of the two 
output stages. Note that all the Main 
channels have balanced inputs and 
feature tone control circuitry. The 
headphone monitoring circuit uses op 
amp ІС12 to drive complementary 
output pair Q1 & Q2. 


are from a balanced or unbalanced 
transformer or inductive pickup and 
hence carry no DC voltage. What's 
more, any small DC offset from say a 
line signal or keyboard will not cause 
problems since the amplifier can han- 
dle high DC offsets before any super- 
imposed AC signal will be clipped. 

The output from IC1 is AC-coupled 
to prevent any DC flow in the follow- 
ing Main and Monitor pots (VR1 & 
VR2). This is necessary since any DC 
flow in these potentiometers will 
cause noise in the signal as they are 
adjusted. 

The output from VR2 is AC-cou- 
pled to the input of IC2b (pin 5) via a 
2.2uF non-polarised (bipolar) capaci- 
tor. А 22kQ resistor to ground sets the 
input bias, while the 100 resistor in 
series with the input reduces RF 
pickup. The gain is set to four by the 
6.8kQ and 2.2КО feedback resistors, 
while а 270рЕ feedback capacitor rolls 
off the high frequency response from 
about 87kHz to prevent high-fre- 
quency instability, 

The amplified output from IC2b 
appears at pin 7 and is mixed onto the 
Monitor bus via a 10kQ resistor. 

1С2а in the main signal path func- 
tions in exactly the same manner as 
IC2b. Besides providing gain and a 
high impedance load for level control 
VR1, IC2a also acts as a low imped- 
ance source for the following tone 
control stage based on IC3. This stage 
has the tone control pots (VR3 & VR4) 
connected in the negative feedback 
network. When the bass and treble 
controls are centred, the gain of the 
stage is unity, up to at least 50kHz. 

Winding the bass or treble controls 
toward the input side of IC3 increases 
the gain for frequencies above 2kHz 
for the treble control and 300Hz for 
the bass control. Conversely, when 
the tone controls are rotated in the 
opposite direction (to apply bass or 
treble cut), the gain is reduced above 
2kHz and below 300Hz. This is be- 
cause the negative feedback has been 
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‘September 1988: Hands-Free Speakerphone; Electronic Fish Bite 
Detector; High Performance AC Millivoltmeter, Pt.2: Build The. 
Vader Voice. 


April 1989: Auxiliary Brake Light Flasher, What You Need to Know 
‘About Capacitors; 32-Band Graphic Equaliser, Р1.2; The Story Of 
Amtrak Passenger Services. 


May 1989: Build А Synthesised Tom-Tom; Biofeedback Monitor 
For Your PC; Simple Stub Filter For Suppressing TV Interference; 
The Burlington Northern Railroad. 


July 1989: Exhaust Gas Monitor, Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics, 


September 1989: 2-Chip Portable AM Stereo Radio (Uses MC13024 
‘and TX7376P) Pt.1; High Or Low Fluid Level Detector; Studio Series 
20-Band Stereo Equaliser, Pt.2. 


башыга: FM Radio Intercom For Motorbikes Pt T GaAsFet 
Preamplifier For Amateur TV:2-Chip Portable AM Stereo Radio, 


Look At Australian Monorails. 
November 1989: Radfax Decoder For Your PC (Displays Fax, ATTY 
& Morse); FM Radio Intercom For Motorbikes, PL2; 2-Chip Port- 
able AM Stereo Radio, РІЗ; Floppy Disc Drive Formats & Options; 
‘The Pilbara Iron Ore Railways. 


December 1989: Digital Voice Board; ИНЕ Remote заа ся 
anced Input & Output Stags; Operating an VC rans dex 
/olume 2. 


January 1990: High Quality Sine/Square Oscillator; Service Tips 
For Your VCR; Phone Patch For Radio Amateurs; Active Antenna. 
Kit: Designing UHF Transmitter Stages; A Look At Very Fast Trains. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality 


ORDER FORM 


Audio Oscillator, PL2: The Incredible Hot Canaries; Random Wire 
Antenna Tuner For 6 Metres; Phone Patch For Radio Amateurs, 
P2 


March 1990: Delay Unit For Automatic Antennas; Workout Timer 
For Aerobics Classes; 16-Channel Mixing Desk, Р1 2; Using The 
UC3906 SLA Battery Charger IC; The Australian VFT Project. 


‘April 1990: Dual Tracking +/-50V Power Supply; Voice-Operated 
‘Switch (VOX) With Delayed Audio: 16-Channel Mixing Desk, Pt 3; 
Active CW Filter; Servicing Your Microwave Oven. 


June 1990: Multi-Sector Home Burglar Alarm; Low-Noise Univer- 
sal Stereo Preamplifier; Load Protector For Power Supplies; Speed 
‘Alarm For Your Car, Fitting A Fax Card To A Computer. 


aie: Digital Sine/Square Generator, Pt.1 (Covers 0-500КН2): 

Burglar Alarm Keypad & Combination Lock; Simple Electronic Die; 
‘Low-Cost Dual Power Supply. Inside A Coal Burning Power Sta- 
fon. 


August 1990: High Stability UHF Remote Transmitter; Universal 
Safety Timer For Mains Appliances (8 Minutes); Horace The. 
Electronic Cricket; Digital Sine/Square Generator, P2. 


‘September 1990: Low-Cost 3-Digit Counter Module; Simple 
‘Shortwave Converter For The 2-Metre Band; the Bose Lifestyle. 
Music System. 


‘October 1990: The Dangers of PCBs: Low-Cost Siren For Burglar 
‘Alarms; Dimming Controls For The Discolight; Sur sound Sin 
tor; DG Offset For DMMS: НЕБО? Converter Circu 


ныг How To Connect Two TV: Sets To One VOR: Egg 

.0w-Cost Model Train Controller, 1.5V To SV DC Converter, 
Intec To Dipta eco ‘mle Mee Anata Tans, 
mitter 
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December 1990: The CD Green Pen Controversy; 100W DC-DC 
Converter For Car Amplifiers; Wiper Pulser For Rear Windows; 4- 
Digit Combination Lock: 5W Power Amplifier For The 6-Metre 
Amateur Transmitter, Index To Volume 3. 


January 1991: Fast Charger For сай Batteries, Pt.1; Have Fun 
With The Fruit Machine, Two-Tone Alarm Module: LCD Readout For 

‘The Capacitance Meter; How Quartz Crystals Work; The Dangers of 
Servicing Microwave Ovens, 


February 1991: Synthesised Stereo AM Tuner, Р 1; Three Invert- 
ers For Fluorescent Lights; Low-Cost Sinewave Oscillator; Fast 
Charger For Nicad Batteries, PL2: How To Design Amplifier Output 
Stages. 


March 1991: Remote Controller For Garage Doors, PL 1 Transistor 
Beta Tester M2; А Synthesised AM Stereo Tuner, Pt.2; Multi- 
Purpose 1/0 Board For PC-Compatibles; Universal Wideband RF 
Preamplifier For Amateur Radio & TV. 


‘April 1991: Steam Sound Simulator For Model Railroads; Remote 
Controller For Garage Doors, Pt.2; Simple 12/24V Light Chaser, 
Synthesised AM Stereo Tuner, Pt.3; A Practical Approach To 
Amplifier Design, PL2. 


May t 13.5У 25A Power Supply For Transceivers; Stereo. 
jo Expander; Fluorescent Light Simulator For Model Railways; 
How To Install Multiple TV Outlets, Pt.1. 


June 1991: А Corner Reflector Antenna For UHF TV; 4-Channel 
Lighting Desk, Pt.1; 13.5V 25А Power Supply For Transceivers, 
PL2; Active Filter For CW Reception; Tuning In To Satelite TV. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Chan- 
nel Lighting Desk, Pt.2: How To Install Multiple TV Outlets, Pt. 
Tuning In To Satelite TV, Pt2; The Snowy Mountains Hydro Scheme. 


‘August 1991: Bulld A Digital Tachometer; Masthead Amplifier For. 
TV & FM; PC Voice Recorder; Tuning In To Satelite TV, Pt.3; Step- 
By-Step Vintage Radio Repairs. 


‘September 1991: Digital Altimeter For Gliders & Ultraights; Ultra- 
‘sonic Switch For Mains Appliances; The Basics Of A/D & D/A 
‘Conversion; Plotting The Course Of Thunderstorms, 


October 1991: Build A Talking Voltm 
SteamSound Simulator МК; Maç 
Digital Altimeter For Gliders, Pt 
Aircraft. 


г For Your PC, Pt.1 
eld Strength Met 
itary Applications OF R/G 
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Despite the amount of circuitry involved, the assembly is really very easy since 
virtually all the parts are on this single large PC board. Note that this photo 


shows an early prototype board, 


corresponding pin numbers are indi- 
cated in brackets. 


Monitor & effects stages 


IC11a is the Monitor bus summing 
amplifier and this stage operates with 
a gain of about 5.7. Its output is fed to 
level control VR12 and from there to 
IC11b which provides a gain 2. IC11b's 
output is then fed via а 1000 resistor 
(for stability) and a 47uF capacitor to 
the Monitor output socket. 

The Effects summing and output 
amplifier stages (IC9a and IC9b, re- 
spectively) operate in exactly the same 
manner as the Monitor stages. 


Headphone amplifier 


The headphone amplifier is based 
on op amp ІС12 and this operates in 
combination with transistors Q1 and 
Q2 which form a fairly conventional 
push-pull output stage. 

The transistors are there to boost 
the output current capability of the 


TLO71 op amp. Note that they are 
slightly forward-biased (to minimise 
crossover distortion) by connecting 
diodes D1 and D2 in series between 
their bases. The distortion produced 
by the output transistors is also mini- 
mised by incorporating them inside 
the feedback loop of the op amp. 
The 330 emitter resistors have been 
included to maintain the bias stabil- 
ity. Together with the 68Q output se- 
ries resistor, they also provide short 
circuit protection and protect the 
headphones against damage in the 
unlikely event of an amplifier failure. 


Power supply 

Powerfor the circuit is derived from 
a toroidal transformer which delivers 
a 30V centre-tapped AC output. The 
primary of the transformer is fused for 
safety, while а .001uF 2kV capacitor 
is connected across the power switch 
to minimise switch-off transients. 

The secondary voltage is applied to 


bridge rectifier D3-D6 and the result- 
ing DC rails filtered using two 10001F 
capacitors to obtain +21VDC. These 
tails are then fed to 3-terminal regu- 
lators REG1 and REG2 which provide 
stable +15V rails for the mixer circuit. 

Note that the output of each regula- 
tor is decoupled with а 10[Е capaci- 
tor to maintain stability. In addition, 
there are many other 10uF capacitors 
scattered around the circuit which 
decouple the supply rails to the ICs. 
These are important to ensure stabil- 
ity in the op amps. 

Power indication is provided by 
LED21 which is connected in series 
with а 4.7КО resistor between ground 
and the -15V rail. 

By the way, the toroidal type has 
been specified to minimise hum in- 
duction in the mixer circuit. Do not 
use a standard E-core type since the 
signal-to-noise ratio will suffer greatly 
and hum will be heard in the mixer 
output. 

That's all we have space for this 
month. In Pt.2, we shall present the 
parts list and give the full construc- 
tion details. sc 
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This photo shows two versions of the PC module, 
one with filament over-windings fitted to the 
transformer. The module can drive virtually any 
gas-filled discharge tube. Ў 


A low-cost fluorescent 
light inverter 


This low cost DC-AC converter will drive just 
about any fluorescent tube and also neon tubes 
up to about 1.5m long. It is suitable for solar 
power installations and has low current drain. 
It is easy to build and comes with a prewound 


transformer. 


Design by BRANCO JUSTIC 


This project is a bit of a novelty 
since it will drive just about any type 
of gas-filled tube, whether fluorescent 
or not. It has a high output voltage to 
fire these tubes but a relatively high 
output impedance as well, so it can- 
not deliver a lot of current. 

Because it can't deliver a lot of cur- 
rent, it is inherently self-protecting 
and is quite economical to run. The 
downside is that it will not drive typi- 
cal fluorescent tubes to their full bril- 
liance — their output will be notice- 
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ably reduced compared to normal op- 
eration from the 240VAC 50Hz sup- 
ply. However, there are plenty of ap- 
plications where this type of opera- 
tion is all that is required. 

A prime example of this is for emer- 
gency lighting. Most commercial, of- 
fice and industrial buildings have 
emergency lighting based on modi- 
fied fluorescent light fittings. A typi- 
cal fitting contains a standard 220VAC 
ballast and starter for 50Hz mains op- 
eration but also contains a battery 


pack, DC-AC inverter and charger. If 
there is a blackout, such fittings will 
normally operate for several hours 
under battery power but their light 
output is considerably less than nor- 
mal. 

The above remarks concerning re- 
duced output apply mainly to 18W 
and 36W fluoro tubes. Smaller tubes 
can deliver almost their full output, 
depending on how the circuit is set 
up. 

Just to increase the novelty, the cir- 
cuit can be made to provide continu- 
ous light from the tube or flashed op- 
eration. 


PC module 

The PC module itself is quite com- 
pact, measuring 85 x 40mm. It has a 
fairly substantial high frequency in- 
verter transformer mounted on it, 
along with one CMOS 4093 hex 
Schmitt trigger IC, one Mosfet and a 
handful of other bits. The circuit dia- 


November 1991: Build A Colour TV Patter Generator, P 1; Junkbox. 
2-valve receiver; Flashing Alarm Light For Cars; Digital Altimeter 
For Gliders, Pt.3; A Talking Voltmeter For Your PC, PL2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
Infrared Light Beam Rein Colour TV Patem Generator, PL: Index 
'o Volume4. 


January 1992: 4-Channel Guitar Mixer Adjustable 0-45V 8A Power. 
‘Supply, Pt.1; Baby Room Monitor/FM Transmitter; Experiments 
ForYour Games Card. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch 
For Car Radiator Fans; Telephone Call Timer; Coping With Dam- 
‘aged Computer Directories; Valve Substitution In Vintage Radios. 


‘April 1892: IR Remote Control For Model Railroads; Differential 
‘Input Butter For CROs; Understanding Computer Memory, Aligning 
Vintage Radio Receivers, Pt 1. 


May 1992: Build A Telephone Intercom; Electronic Doorbell Bat- 
tery Eliminator For Personal Players; Infrared Remote Control For 
Model Railroads, Pt.2; Aligning Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher 
For Camcorders & VCRs; IR Remote Control For Model Railroads, 
РЗ, 15-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


July 1992: Build А Nicad Battery Discharger; 8-Station Automatic. 
Sprinkler Timer; Portable 12V SLA Battery Charger; Multi-Station 
Headset Intercom, Pt.2. 


‘August 1992: An Automatic SLA Battery Charger, Miniature 1 5V To 
9V DC Converter, 1kW Dummy Load Box For Audio Amplifiers; 
Troubleshooting Vintage Radio Receivers; MIDI Explained. 


‘September 1992: Multi-Sector Home Burglar Alarm; Heavy-Duty 
5ADrilispeed Controller (see errata Nov, 1992); General-Purpose 
3-1/2-Digit LCD Panel Meter; Track Tester For Model Railroads; 
Build A Relative Feld Strength Meter. 


October 1992: 2kW 24VDC -240VAC Sinewave Inverter; Multi 
Sector Home Burglar Alarm, Pt.2; Mini Amplifier For Personal 
Stereos; A Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter; High Intensity 
LED Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave 
Inverter, Pt.4: Speed Controller For Electric Models, РІЗ. 


February 1993: Three Projects For Model Railroads; Low Fuel 
Indicator For Cars; Audio Level/VU Meter {ы Readout); Ап 
Becton Cockroach; 2%W 24VDC To 40V ‘Sinewave Inverter, 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered 
‘Security Camera; Reaction Trainer; Audio Mixer for Camcorders; 
‘A24-Hour Sidereal Clock For Astronomers. 


‘April 1993: Solar-Powered Electric Fence; Audio Power Meter, 
‘Three-Function Home Weather Station; 12VOC To 70VDC Con- 
verter; Digital Clock With Battery Back-Up. 


May 1993: Nicad Cell Discharger; Build The Woofer Stopper, 
‘Alphanumeric LCD Demonstration Board; The Microsoft Windows. 
Sound System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
ЫЛЫП Digital Voltmeter For Cars; Windows-based Logic Ana- 
ser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator: Win- 
dows based Logic Analyser, Pt2; Antenna Tuners - Why They Are. 
Useful 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array: Microprocessor-Based Sidereal Clock; Southern Cross 
280-Based Computer; A Look At Satellites & Their Orbits. 


‘September 1993: Automatic Nicad Battery Charger/Discharger: 
Stereo Preamplifier With IR Remote Control, Pt.1; In-Circuit Tran- 
sistor Tester; A +5V to «15V DC Converter; Remote-Controlled 
Cockroach. 


‘October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt 


November 1893: Jumbo Digital Clock: High Fficiency Inverter For 
Fluorescent Tubes; Stereo Preamplifier With IR Remate Control, 
PŁ3; Siren Sound Generator; Engine Management, Pt2; Experi- 
ments For Games Cards, 


December 1993: Remote Controller For Garage Doors: LED Strobo- 
‘scope; 25W Amplifier Module: 1-Chip Melody Generator, Engine 
Management, РІЗ: Index To Volume 6. 


January 1994: 3A 40V Adjustable Power Supply: Switching Regu- 
lator For Solar Panels; Printer Status Indicator; Mini Drill: Speed 
Controller, Stepper Motor Controller; Active Fitter Design; Engine 
Management, PL4, 


1994: 90-Second Message Recorder; 12-240VAC200W 
Inverter. 0.5W Audio Amplifier: ЗА 40V Adjustable Power Supply; 
Engine Management, Pt.5; Airbags -How They Work. 


March 1994: inteligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; 
Voice Activated Switch For FM Microphones: Simple LED Chaser, 
Engine Management, РІ. 


‘April 1994: Sound & Lights For Model Railway Level Crossings: 
Discrete Dual Supply Voltage Regulator; Universal Stereo 
Preamplifier, Digital Water Tank Gauge; Engine Management, Рі. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance. 
Metal Locator; Multi-Channel infrared Remote Control; Dual Elec- 
tronic Dice; Simple Servo Driver Circuits; Engine Management, 
РІВ; Passive Rebroadcasting For TV Signals. 


June 1994:2004/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono inputs To Line Inputs; PC-Based Nicad Battery 
‘Monitor, Engine Management, Р1 9, 


July 1994: Build A 4-Bay Bow-Tie ИНЕ Antenna; PreChamp 2- 
‘Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simu- 
lator: Portable 6V SLA Battery Charger; Electronic Engine Manage- 
‘ment, РО. 


August 1994: High-Power Dimmer For Incandescent Lights; Mi- 
Croprocessor-Controlled Morse Keyer; Dual Diversity Tuner For 
TM Microphones, PL; Buda Nicad Zapper: Engine Management 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer: 
АМ Radio For Weather Beacons; Оша! Diversity Tuner For FM. 
Microphones, Pt.2; Engine Management, Pt 12. 


October 1994: Dolby Surround Sound - How it Works; Dual Rail 
Variable Power Supply; Talking Headlight Reminder; Electronic 
Ballast For Fluorescent Lights; Temperature Controlled Soldering 
Station; Engine Management, Pt 13. 


November 1994; Dry Cell Battery Rejuvenator; Novel Alphanu- 
‘meric Clock; 80-Metre DSB Amateur Transmitter; TWin-Cell Nicad 
Discharger (See May 1993); Anti-Lock Braking Systems; HowTo 
Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, Pt.1; 
Easy-To-Build Car Burglar Alarm; Three-Spot Low Distortion, 
‘Sinewave Oscillator; Clifford -A Pesky Electronic Cricket: Cruise 
Conta How kos Remote Control System for Models, PL; 
IndextoVol7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches; Dolby Pro-Logic Surround Sound Decoder, Pt 2; Dual 
Channel UHF Remote Control: Stereo Microphone Preamplifier: The 
Latest Trends In Car Sound; РО. 


February 1995: 50-WatuChannel Stereo Amplifier Module; Digital 
Effects Unit For Musicians; 6-Channel Thermometer With LCD. 
Readout: Wide Range Electrostatic Loudspeakers, Pt. 1; Oil Change. 
Timer For Cars; The Latest Trends In Car Sound; Pt 2; Remote 
Control System For Models, Pt.2. 


March 1995: 50W/Channel Stereo Amplifier, P1; Subcarrier De- 
coder For FM Receivers; Wide Range Electrostatic Loudspeakers, 
PLZ; IR Illuminator For CCD Cameras; Remote Control System For 
Models, РІЗ; Simple CW Filter. 


‘April 1995: Build An FM Radio Trainer, P.1; A Photographic Timer 
For Darkrooms; Balanced Microphone Preamplifier & Line Filter; 
50-Watt Per Channel Stereo Amplifier, Pt.2; Wide Range Electro- 
Static Loudspeakers, РІЗ; 8-Channel Decoder For Radio Remote 


May 1995: What To Do When the Battery On Your PC's Motherboard. 
Goes Fat; Build A Guitar Headphone Amplifier. FM Radio Trainer, 


РФ TransistorMosfet Tester For DMMs; 16-Channel Decoder For 
Radio Remote Control; introduction to Satelite TV. 


June 1995: Build A Satelite TV Receiver, Train Detector For Model. 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security 


System; Multi-Channel Radio Control Transmitter For Models, 
РЕЯ Build A$30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains On A. 
‘Single Track (Plus Level Crossing Lights & Sound Effects): Setting 
Up A Satelite TV Ground Station; Door Minder, Adding RAM To A 


‘August 1995: Fuel Injector Monitor For Cars; Gain Controlled 
Microphone Preamp; Audio Lab PC Controlled Test Instrument, 
Pt; Mighty-Mite Powered Loudspeaker, How To Identify IDE Hard 
Disc Drive Parameters. 


September 1995: Keypad Combination Lock; The Incredible Vader. 
Voice; Railpower Mk.2 Walkaround Throttle For Model Railways, 
Pt.1; Jacob's Ladder Display; The Audio Lab PC Controlled Test 
Instrument, РІ. 


‘October 1995: Geiger Counter; 3-Way Bass Reflex Loudspeaker 
‘System; Railpower Mk.2 Walkaround Throttle For Model Rail- 
ways, PL2; Fast Charger For Nicad Batteries; Digital Speedometer 
& Fuel Gauge For Cars, РТ. 


November 1995: Mixture Display For Fuel Injected Cars; CB. 
Transverter For The ВОМ Amateur Band, Pt.1; PIR Movement 
Detector; Dolby Pro Logic Surround Sound Decoder M2, Pt.1; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB 
Transverter For The 80M Amateur Band, PL2; Subwoofer Control- 
ler; Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.2; Knock 
Sensing In Cars; RAM Doubler Reviewed; Index To Volume 8, 


January 1996: Surround Sound Mixer & Decoder, PL 1; Magnetic. 

Card Reader, Build An Automatic Sprinkler Controller; IR Remote. 

a For The Rallpower Mk.2; Recharging Nicad Batteries Рог 
Lite. 


February 1996: Three Remote Controls To Build; Woofer Stopper 
MK2; 10-Minute Kill Switch For Smoke Detectors; Basic Logic 
Trainer, Surround Sound Mixer & Decoder, Pt.2; Use your PC asa. 
Reaction Timer. 


March 1996: Programmable Electronic ignition System For Cars; 
Zener Tester For DMMs; Automatic Level Control For PA: 
20ms Delay For Surround Sound Decoders; Multi-Channel Radio. 
Control Transmitter; Pt.2; Cathode Ray Oscilloscopes, Pt.1. 


April 1996: Cheap Battery Refills For Mobile Telephones; 125W 
Power Amplifier Module; Knock Indicator For Leaded Petrol En- 
gines; Multi-Channel Radio Control Transmitter; РІЗ; Cathode Ray 
Oscilloscopes, PL2. 


‘May 1996; Upgrading The CPU In Your PC; High Voltage Insulation. 
Tester; Knightrider Bi-Directional LED Chaser, Duplex Intercom. 
Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester. 
For Your DMM; Automatic 10А Battery Charger. 


July 1996: Installing a Dual Boot Windows System On Your PC; 
Build A VGA Digital Oscilloscope, Pt.1; Remote Control Extender. 
For VCRs; 2A SLA Battery Charger, 3-Band Parametric Equaliser; 
‘Single Channel 8-bit Data Logger. 


‘August 1996: Electronics on the Internet Customising the Windows 
Desktop: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Mast- 
head Amplifier For TV & FM; 


September 1996: Making By Laser; VGA Oscilloscope, 
PL3; Infrared Stereo Headphone Link, Pt.1; High Quality PA Loud- 
‘speaker, 3-Band HF Amateur Radio Receiver, Feedback On Pro- 
‘grammable Ignition (see March 1996). 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With Light Dimmer; 600W DC-DC Converter For Car Hifi 
‘Systems, Pt. 1: Infrared Stereo Headphone Link, РЕ: Build A Multi- 
Media Sound System, PL 1; Multi-Channel Radio Control Transmit- 
ter, PLB. 


PLEASE NOTE: November 1987 to August 1988, October 198810 
‘March 1989, June 1989, August 1989, May 1990, February 1992, 
November 1992 and December 1992 are now sold out. All other 
issues are presently in stock. For readers wanting articles from 
‘sold-out issues, we can supply photostat copies (or tear sheets) at 
$7.00 perarticle (includes p&p). When supplying articles 
ог back copies, we automaticaly supply any relevant notes & 
errata at no extra charge. A complete index to all articles published 
10 date is available on floppy disc at $10 including packing & 
postage. 
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Fig.2: scope 


provide a small voltage to both fila- 
ments. This is done by adding two 
filament windings to the transformer. 
These are shown dotted on the circuit 
diagram of Fig.1. Adding the filament 
windings does increase the current 
but also improves the life of the tube. 


Flashing operation 

Finally, we need to talk about the 
option of flashing. Schmitt trigger IC1a 
is connected as a low frequency square 
wave oscillator operating at about 


waveforms for the 


circuit, taken at pin 
chi freq З of IC1b (top) and 
5:59? the drain of Q1 
(bottom). 
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0.5Hz. Its output at pin 11 is con- 
nected via a link between points C 
and А, to gate oscillator ІСТЬ on and 
off for flashed operation. This is not 
really an option for use with fluores- 
cent tubes but could be an interesting 
addition if the circuit was used for 
driving neon tubes, as in under-car 
installations. 


Assembly 


The good news about this project is 
that you don't have to wind and as- 


2x5T WINDINGS OF 
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COLD TUBE DRIVER 


Fig.3: the component overlays for the two versions of the PC 
board. The version at top with filament windings on the 
transformer is recommended for driving fluorescent tubes. 
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semble the transformer. This is just as 
well because it would bea tricky little 
beast. Not only does it have a lot of 
turns on the secondary but it has in- 
sulation between each winding layer, 
to cope with the high voltage opera- 
tion. 

So all you need to do is to assemble 
all the active and passive components 
on the board and solder the trans- 
former into place. Make sure that the 
ICand the Mosfet are correctly orient- 
ed and the same comment applies to 
the electrolytic capacitors. Note that 
the 0.12uF capacitor is wired onto the 
underside of the PC board, as shown 
in Fig.3. 

Also shown in Fig.3 are the linking 
options. Connect link A-B for normal 
operation, or a piece of hookup wire 
between points A & C for flashing 
operation. One of these links must be 
installed. 

If you wish to add the filament 
windings, they can be wound with 
light duty hookup wire. Do not at- 
tempt to disassemble the transformer 
to do this job—just wind them on over 
the existing windings. Five turns are 
required for each winding and they 
are terminated to four pads on the PC 
board. 

Note that for some smaller tubes, if 
the filaments can be seen to be glow- 
ing orange, then the filament turns 
should be reduced. 

When you have finished assembling 
the PC board, check your work care- 
fully against the diagram of Fig.3. Then 
connect a fluorescent tube and apply 
12V from a power supply or battery. 
The tube should start immediately. 
Note that you can vary the brilliance 
by varying the value for R2 but for 
18W and 36W tubes, the light output 
will be less than normal, as noted 
above. 

sc 


Kit Availability 


This project was designed by 
Oatley Electronics who own the 
copyright. They can supply the 
complete kit, including the pre- 
wound transformer and a small 
fluorescent tube, for $18 plus $4 
for postage and packing. Their 
address is PO Box 89, Oatley 
NSW 2223. Phone (02) 9579 
4985; fax (02) 9570 7910. 
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HIGH VOLTAGE FLUORESCENT LIGHT 
Fig.1: the circuit is based on a 4093 Schmitt trigger IC. IC1b is the main oscillator and runs at over 50kHz. 


gram is shown in Fig.1. 

IC1b is the heart of the circuit. It is 
connected as a free-running oscillator 
with a frequency of about 50kHz, as 
set by the 330pF capacitor and resis- 
tors R2 & ВЗ. The actual frequency 
will depend on the hysteresis of the 
particular 4093 IC used. 

The output pulse waveform has its 
duty cycle determined by the ratio of 
resistors R2 and R3. These two resis- 
tors vary the charge and discharge 
times of the 330pF capacitor. When 
the capacitor is charging up, it is fed 
by D2 and R3 and when it is being 
discharged, the current path is via D1 
and R2. If R2 & R3 have the same 
value, the output at pin 3 will be a 
square wave; ie, the duty cycle will be 
50%. We'll discuss the need for vary- 
ing the duty cycle a little later on. 

The pulse waveform at pin 3 is buff- 
ered by ІС1с and IC1d which are con- 
nected in parallel. These square up 
the waveform and then drive the gate 
of Q1, a P222 Mosfet. It drives the 
step-up transformer T1. This has 9 
turns on the primary and 800 turns on 
the secondary. The pulsed DC applied 
by Q1 to the primary is about 19V 
peak-to-peak and this is stepped up in 
the transformer secondary to deliver a 
high frequency AC waveform of a 
thousand volts or more, depending 
on the loading. 

When a fluorescent tube fires 
(which can require a peak voltage of 
800V or more), the output voltage is 
then loaded down to the tube main- 
taining voltage, typically 120V peak. 

The output from the transformer is 
AC coupled via two 22pF 3kV ce- 


ramic capacitors. Such small capaci- 
tors are adequate to feed the current to 
the tube because of the relatively high 
operating frequency of around 50kHz. 
The scope waveforms of Fig.2 show 
the pulse waveform at pin 3 of IC1b 
(Channel 1 signal) and switching 
waveform at the drain of Q1 (Channel 
2 signal). Note that while the pulse 
waveform from pin 3 of IC1b is quite 
clean and has a long positive duty 
cycle of about 86%, the correspond- 
ing waveform at the drain of Q1 has 
been “dirtied up” by the transformer 
loading and also is rounded off to a 
degree by the 0.12uF capacitor, C6, 
connected across the transformer pri- 
mary. 
Varying the duty cycle 
Depending on the size of tube driven 
by this circuit, the light output may be 
increased by varying the duty cycle of 
the oscillator, IC1b. This is done by 
selecting the value of R2 and this can 
be varied between 15kQ and 100kQ. 
With R3 at 15kQ the current drain 
will be minimum and any increase in 
value will result in increased current 
drain as well as more light output 
from the tube. 


Adding filament windings 

So far we have described just the 
basic inverter and this will drive vir- 
tually any gas-filled tube, as men- 
tioned above. However, if fluorescent 
tubes are started without having their 
filaments heated, the tube ends will 
tend to blacken in a short time. This 
does not reduce the tube’s light out- 
put to any extent but it is unsightly. 


FLUORESCENT 
TUBE 


PARTS LIST 
1 PC board, 85 x 40mm 

1 prewound transformer (T1) 

1 4093 hex Schmitt trigger (ІСТ) 
1 P222 Mosfet (Q1) 

2 1N4148 diodes (D1, D2) 


Capacitors 

1 100uF 16VW electrolytic 

1 10uF 16VW electrolytic 

1 0.12uF metallised polyester 
(greencap) 

1330pF ceramic 

2 22pF 3kV ceramic 


Resistors (0.25W, 1% or 5%) 
1220kQ  115kQ (R2 - see text) 
1100kQ 1220 


The degree of blackening depends 
on the tube current. The blackening is 
minimal when the tubes are used at 
low currents (with R2 = 15kQ). In this 
case, useful light output can be ob- 
tained from 36W tubes with approxi- 
mately 1.2W input (100mA drawn 
from a 12V battery). 

However, if the light output is in- 
creased by selecting a higher value of 
R2, the tube ends will quickly blacken. 
This blackening is cathode material 
that has been splattered off the fila- 
ments. Ultimately, this damage will 
mean that all the emissive material 
from the filaments will have been re- 
deposited inside the tube ends. When 
this happens, no more electrons can 
be emitted from the filaments and the 
tube will be impossible to start. 

The way around this problem is to 
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4" ribbed paper cone sealed 
black mid range with a cloth 
edge with black rock finish 
metal basket. Foam mounting 


The CN8816TPC is a compact Ethernet hub which supports 16 10BaseT 
(UTR) ports and one coaxial (BCN) port. Suited for new and growing -2 
Networks, can easily and economically be expanded, Each 10Base port 
can automatically partition itself to improve network performance. Is fully 
compatible with the IEEE 802.3 Ethernet standard and complies with FCC $399 


Class A EMI limits. 14 RJ45 EFFECTIVE 


FEATURES: gasket supplied fitted, Square Ede 
© 14-port 10Base T Ethernet Hub ‘SPECIFICATIONS: З б shape frame. 
© Miniature design suitable for desktop installation Standard Compliance: IEEE 802.3 10Base & 10Base 2 Power: 20WRMS 
© One crossover port (switch-selectable) for hub-to-hub Ethernet, FCC Class A Sensitivity: 98dB 
linking Transmission Rate: 10Mnps Greq response: 600Hz - 6KHZ 
* One coaxial port to provide backbone connection andone Number of Ports: 16 10BaseT and One 10BaseT Resonant freq: 600Hz + 20% 
coaxial activity LED to indicate the traffic status. LED Indicators: Power, BNC, Link/Receive and Я aw 
© Auto-parttioning for each port Рапйоп (two LEDs per 10BaseT port) | Mag 5,302 ў 
© Two LEDs per port toindicate LINK/RECEIVE and PARTITION АС Input: 100V-240VAC, 50-60 Hz Auto Mounting hole: 280mm t 
status Selection Depth: 120mm 
© One power LED for power status indication Physical Dimensions: 250x 150x 42mm (S8 x59 X17) | prime width: 305mm 
© Worldwide switching power supply detects and Operating Temperature: 5° - 40°C (41° - 104°) Screw hole Ox be: ZR 
automatically selects voltage level Operating Humidity: | 0- 90% noncondensing А 


zwi 


POCKET SIZE EST ONE WAY FOO 
? оо SWITCH 


THE MOST COMPACT ETHERNET HUB EVER 
BUILT MEASURING ONLY 120 X 80 X 26MM! Extra heavy duty foot 
switch push on push off 
operation 

* Full metal housing 

* 2.5m cord with 1/4" jack 
plug on the end 


TWO WAY FOOT 
SWITCH 


Extra heavy duty foot switch 


h on push off operation. 
more fuss with co-ax ES оп elle adams 


G : 
cablings. 5 WAY HUB | o w version. RE BATTERIES FOR YOUR SPEAKERS 


* Full metal housing RENE An alternative device to replace а DC plug pack or batteries 
Key Features: • Pocket-sized 5-port 10 Base-T! ~ i "acit T7 A17002 ted T 
crossover port t provide hub-to-hub linking capability «Two | ° 2-9m cord with 1/4" jack’ for powered PC speakers- the Internal Power Adapto 


centronic SCSI 11 half pitch 
50 pin plug to standard 50 pin 


Centronics (659.95) 


LEDs per UTP port for link/transmit and receive status | plug on the end $29.95 E EE л мл ет 
indication «One power LED for power status indication «One. ceo power from the борру driva connate: Роду and 
collision LED to indicate there is colision detected «One Totus are tetra jumpers = the regulator can be v 
activity LED to Indicate the traffic status «Miniature design Э зо: 
Suitable for both val-meuntng and desktop Installatore. се, plugging ро | 


Super slimline double | ingtaling the IPA, you must know and set correctly the 


Pu polarity and voltage required for the device you want to 
СР Jew g box. аап power.) The IPA can be used with any external device that 
plastic front and back | draws 0C- not AC: power, ork can ao be used to replace 


panel supplied with | he bateries in PC speakers 
plastic tray inserted. 


Specifications: «Standard Compliance: IEEE 802.3 
Ethernet10 Base-T «Data Transmission Rate: 10 Mbps ^ 
baseband Physical Dimensions: 120 x 80 x 26mm nr OE 
S), Operating Temperatura: © - 40 °C (41-104 °F) | f 

“Operating Humidity: 0 - 90% non-condensing 


A10063 5 pieces per shrink | Male to Female 
The most convenient way to start a new 4-95 pad 
network or expand an existing LAN. 
MW 


mint : 
ene 5 ient 3 2 
uper convenient 3 way | p A 
512-95 opening CD jewel box. EE і é Tee a 
Clear plastic front and P39417 1 Metre > $19.95 
splied with | Please remember with SCSI cables that the length is 
back panel supplied with | б ments! long, they will pick up noise, cross- 
plastic tray inserted. 5 


й п 5 talk and will not transmit data reliably. 
pieces per shrink paci 


10 PCs usit connect No 
fuss with co, cablings °" (TALKING 


Key Features: *10 Mbps data throughput «Crossover UTP 
port for hub-to-hub uplink capability «Automatic partition and | Ai 
feconnection on each port to solae network problems Front- | gagasan от experimenters 
panel LEDS for quick problem diagnosis Support fora major | Рејес іза ва Моде 
fetwork operating systems «Full compliance withthe IEEE 802.3 | Capacitor Discharge Unit- for Ме 
Etnemet spectiction 


Car Trackers - tracks a car 
Specifications: » Standard Compliance: IEEE 8023 | тышо зит us NPN & PNP 
аа Class A* Network interface: 19BaseT, 10Base2 
‘Fort UTP 9, BNC 1 «LED indicators: 1 per UTP port for LIKRX. | Toro Enosrimental projects: 
1 tor BNC traffic, 1 for Colision, 1 for Power on/off + External | Two Experimental projects: 


Power adaptor output +12V DC «Physical Dimensions: 175 x | Explorer МКИ - а mini FM 


Great for making extension leads for 
existing equipment. + р» 
Cat No. No. of Pin 
PII300 10Pin | 
PII302 14 Pin | 
PII304 16 Pin i 
i 


PII306 20 Pin 
PII308 26 Pin 
PII3IO 34Pin | 
PII3I2 40Pin | 
РИЗІ 50юп | 

Я 


transistors 


117x 28mm Transmitter $ РІ1316 60 Pin 
| ALK Tı › $ $ = GOD beginners PII3I8 64 Pin 
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S| Removable Cartridge Hard Drive from SyQuesi Removable Cartridge Hard Drive 
| SYET is the deal mass storage upgrade. It provides unlimited, affordable The EZFiyer 230 from SyQuest is one of the most soy buit, easy to use, 
& | storagespace. Justaddadditionalcartridges asyoursstorageneeds grow. small & lightweight drives available today. It combines the flexbility of a data uas 
^3 Features & Benefits Accessories. 3 cartridge three & ahalfinches square with! blazing speed of hard drive technology. 
*Vertica/ horizontal operation » Edra cartridges ів ahard drive that never fills Up. When users need more space, they simply 
= Automatic SCSI termination with over-ride switch «Carrying case 3 | add more cartridges, 
Ы «Full 7 position SCSI address switch ‘International power supplies Ч | Can Be Used For: 
‘Single button cartridge ejection *SCSI host adaptot. * Desktop Publishing PM 
Мем ergonomic drive and cartridge design Parallel port adapter kit * Pre-Press » Internat wi 
й : «SCSI cables * Photography « Multimedia. 
li D и або * Imaging * Video * Audio 
reat For: 2 
*Mutimedia development Specifications рус) 
Desktop publishing * Av. Seek Time: <11msec Ac Seok Time: 13.smsec 
Video editing » Rotational Speed: 5400RPM | TransferRate:SCS/-upto1.25MB/Sec 
Document imaging Data Transfer Rate: ParalleiPort-4 4102 AMB/Sec 


j Deed paie Pcr deis tei 1-С10830...............$595 
- йвавів recovery = SCS! Burst - 10MB/sec : А 

+ Storage for ај your computing *EIDE РІО mode 4 - 16.7MB/sec л 1 t-C10834..$595 

cart needs + Butter: 256KBytes Cartridges-C10836 . $69 
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LATEST TECHNOLOGY 


* Socket Flashing LED FROM LITEON - і 
Flashing 12VDC LED dus indicator 12X CD-ROM DRIVE > | Win this 800 dpi 
ft that plugs directly into your cigarette Created by the ere Colour Hand} tid 
б ись| lighter socket, Company that supplied the popuii 
à E کا‎ D: L І T E Scanner! It's just 
r comes a Super Fast & Quiet perfect for adding 


12X Speed CD-ROM drive! | 1200 KB/$ec Data | colour images to і. 
You can Бе assured of high Transfer Rate | | your documents. Entry is simple! 


3 pin female XLR quality and performance value. 


k b 'ATAPUE.IDE CD-ROM D» ust simply dial up 
oseneck base » - rive s " 
Set cast base and 1800 KB/Sec Data Transfer Rate NEVER BEFORE | hp: /www.rie.net.au 
bench mount Fully PnP & Windows 95 Ready PO / and find out how to enter. 
• Black Access All Format CD-ROM Titles E 8 x 
e With hardware Fast access time sg SU CIH943 FZ |RIE NET - your truly affordable 
я Low CPU Uslization pad 5 Internet Service Provider. See our web 
SOUN | esee pe cus З ФОР ше for service rate. You wil be 
' Si 11 
ү] Be it surfing the Net or playing your | ө Power Saving Function WAP pleasantly surprised! Sign up now! 


{ favourite games, yout hear the full | е DOS, Win 3:X/95/NT. OS/2 Warp Compatible Available in Melbourne only at present 
excitement of Sound Blaster 16, = — COMPUTER CARDS - HUGE RANGE!! 
Upgrade with Creative Wave Blaster CAT NO. DESCRIPTIONS 
wave-table functionality. Sound Blaster X18075 1Meg 16bit VGA 
is the PC audio standard, hear the | BNC 50 oHM. X18004 DEP. 


difference! eSurt & Communicate | NETWORK САВ PUL 2 шна 
with Sound baste INTERNET” | БУ) MM Х18165 16bit ETHERNET RJ45 + BNC 
fees ign eins | OMM rg compe oe GS 
Recording and Playback ®20-Voice юп computer E d T 
Stereo Music Synthesizer Supported | lead with BNC male Z13014. Блато basa T Comedor 

by Thousands of Multimedia | connectors both ends on X18190 

Applications @Wave Blaster Upgrade | 50 ohm cable. X18191 


Connector for Wave-Table Synthesis P37700 Xd 
т X18143 
= PTY. NEW! 
idi ш 14260 SMART GAMES Goni 
к T m 

ee eet E HEH ating pa 

Russ 16:0) 

FREE POST Neen PT AUS See RAE Осн эмит: Us Т! "Ebert Il Rev B Coax (BNC AUI 


X17396 OEM SBlaster PnP Vibra 16 with IDE interface... $1 
X17394 OEM SBlaster PnP Vibra 16 without IDE interface. 
X17398 ОЕМ SBlaster PnP Vibra 32 Sound Card .. wove $209 
X17250 ESS 16 Bit Sound Card ae 
SB OEM products do not have manu: 
"AVAILABLE TO ORDER 
X18003 ENHANCED VESA MULTI I/O. $49 
X18050 VESA IDE ENHANCED MULTI I/D- PROMISE TECH $129 
X18195_VESA VGA CARD ..... $149 
X17900 PCI ТМ VGA TRIDENT 9440 879 


І 
Î nob invinc eLectronics PL item 1, ] 
І 
І 
І 
- X18206 PCI VGA DIAMOND STEALTH IMEG DMM... $149 
І 
І 
І 
І 
І 
1 
І 


REPLY PAID 8888, BAG 620, 
‘CLAYTON SOUTH, 3169. 
| TOLL FREE: 1-800 33 5757 Le 


Нет 3. . 


X18207 PCI VGA DIAMOND STEALTH NES DRAM... $179 
X18208 PCI VGA DIAMOND STEALTH 215 YM... $499 
X18209 PCI VGA DIAMOND STEALTH It VRAN.. $899 
X18218 Мем OEM PCI Diamond Stealth 3D Video 296 $229 
X18483 PCI VGA CIRRUS LOGIC 5430 IMEG ...... $75 
X18195 PCI VGA 64-ВІТ CIRRUS LOGIC 5436... $199 
X16510 FULL-DUPLEX PCI ETHERNET - i 

X18210 2MB УКАМ Grofotar 700 Video 
X17073 PCI SCSI MASTER ADAPTEC 2940 
X18212 PCI MGA MILLENNIUM 2MB WRAM -... $526 у 
X18214 PCI MGA MILLENNIUM 4MB WRAM |... $795 | 
X18216 PCI MGA MILLENNIUM 8MB WRAM .. $1399 8 
X18510 PCI Ethernet BNC/RIA5 .. 


Signature: 
Bi, NORMAL PACKAGE & POSTAGI 
DEC an 
о j.l б *Etherlink Ill PCI Ту а Pair (RJ45) $185 
125995 $400 | $2003 Shee “Etherlink Ill Combo Back [BNC AUI) : 3280 i 
SpA 
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САТ Descrpton 2. CAMCORDER MIER ....... K10580 BUDGET PRICED TEMPERATURE CONTROL 
KI0005 SOLAR VOLTAGE REGULATOR KARAOKE BOX КІОБОБ NCADZAPPER Е, я 
K10040 ETI 480 SOW ANE ... "IMPROVED" REM: Ki0800 GO/NO-GO CRYSTAL CHECKER... $184 
K10045 ET|480 100W AMP ....... HIGH ENERGY IGNT Ki0805 CHAMPPREAMP ^ і - 
K10050 ЕП 480 POWER SUPPLY Е BREAKERLESS IGNTION K10610 MINVOX VOICE OPERATED RELAY ..... es 
K10060 BALANCED MICROPHONE AMPLIFIER ... LOUDSPEAKER PROTEC К10615 LONG-WAVE AM RECEIVER FOR 
К10065 GENERAL PURPOSE AMPLIFIER........ PORT 12V LEAD ACID BATTERY CHARGER AIRCRAFT WEATHER INFORMATION .......... 
10070 BALANCED INPUT DIFFERENTIAL PREAMP __. 15W 12-2400 INVER 10620 AUTO DISCHARGER FOR МСА BATTERY FACKS 
K10075 FLOAT NICAD CHARGER : GHz DIGITAL FREQUENCY COUNTER 110630 TALKING HEADUGHTS REMINDER ....... 
10080 TRANSISTOR TESTER ...— Ў o K10635 BEGINNER'S VARIABLE DUAL-RAIL POWER SUPPLY .. 
10085 300W PLAYWASTER АМР LOW COST QUIZ GAME ADJU K10640 CLIFFORD-A PESKY LITTLE ELECTRONIC CRICKET 
КІ0095 2 TONE ALARM... 16-5ЕСОМО MESSAGE RECORDER KI0645 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR 
KID100 1.5V TO SVDC CONVERTER WOOFER STOPPER 10650 A BUDGET PRICED "SHOESTRING: STEREO AMP. 
a| K10105 3 DIGIT COUNTER .......... COLOUR VIDEO FADER 10665 A PHOTOGRAPHIC TIMER FOR DARKROOMS 
K10110 ELECTRIC ЕМСЕ PC-CONTROLLED EPROM PROGRA 10670 ECONOMY SURROUND SOUND DECODER ........ 
KI0120 TV PATTERN GENERATOR г. DELUXE CAR АГАМ _... 10675 LOW COST TRANSISTOR TESTER/MOSFET ...... 
10125 UNIVERSAL POWER SUPPLY... REMOTE CONTROL 10680 PC- DRIVENELECTROCARDIOGRAM = 
KI0135 LED SCANNER ............. HIGHEFFICENCY FLUORO IN KI0B8S IMPROVED FLEXTIMER МК... im. 
10140 LOW FUEL INDICATOR FOR CAR ... IMPROVED DECODER FOR ACS SIGNALS. KI0890 LED BATTERY VOLTAGE INDICATOR ....... 
"| КІОТАБ SCREECHER CAR ALARM ... A SIMPLE LOW VOLTAGE SPEED. K10695 JACOBS LADDER DISPLAY (Without Cal) 
KI0160 1224V LIGHT СНДЅЕЯ PRINTER STATUS IN K10696 JACOBS LADDER DISPLAY (With Col). 
K10160 THERMOSTATIC SWITCH FOR RADIATOR FANS. LOW COST 25W AMPLE K10700 FAST CHARGER FOR NCAD BATTERIES. 
K10165 VO ADAPTOR FOR POS ......... VERSATILE 40V / 3A LAB POWER 5. K10705 MODEL TRAIN CONTROL WITH SIMULATED INERTIA... 
К1016& 240VAC TRIAC TRIGGER (SHORT FORM) CHAMP 0.5 WATT АМРИ) K10710 А MIXTURE DISPLAY FOR FUEL INJECTED CARS 
KID167 240VAC TRAC TRIGGER (FULL FORM)... 90 SECOND MESSAGE HOLDE? K10715 GEIGER COUNTER ........ 
KIDT70 INPUT BUFFER & RELAY DRIVER 75 SECOND MESSAGE HOLDER. KI0T20 ENGINE IMMOBILISER E uds 
K10175 LOW COST SIG. TRACER/AMP. CONTROL STEPPER MOTORS WAITH YOUR PC. 10725 LOW COST FIVE BAAD EQUALISER .....— $3295 
KIU180 STEREO FM TRANSMITTER... EGO TESTER KT. 10730 SHORT FORM Low Cost Micro-Based ESA & Low OHMS Meter$44.95, 
Ki0155 LOW VOLTAGE CUTOUT FOR САЯ BOAT LOW COST MOI BREAKOUT BOK K10735 PC DRIVEN EGO SENSOR ANALYSER TT 
KI0200 IN-CIRCUIT TRANSISTOR TESTER SIMPLE LED CHASER КІОТО SMART DUAL 12V BATTERY CONTROLLER... 
К10205 VHFPOWERMATCH e STOR FOR MODEL RALNAYS, K10755 LOW COST RF TEST OSCILLATOR, Я 
КІ0215 TEMPERATURE PROBE FOR MULTIMETERS -.... HTS FOR LEVEL CROSSING 10760 STROSOSCOPIC TUNER 
КІ0225 18// 1AMP BENCH TOP POWER SUPPLY AN IMPROVED DSO ADAPTOR FOR PCS #10765 HIGH VOLTAGE INSULATION TESTER 
K10295 LOW OHMS METER... LNOISE UN. STEREO PREAMP K10770 STEAM WHISTLE FOR MODEL BOATS & TRAINS... 
10900 TEMPERATURE ADAPTOR ........... LIGHT & SOUND TRI K10775 BUILD A LOW OHMS TESTER FOR YOUR OMM 
K10305 VOICE OPERATED RELAY... Е SON AUDIO AMPLIFIER K10780, LOW COST POCKET SAVPLER. 
K10310 [GNTIONKLLER ................—— FAST CHARGER FOR NCA K10790* BUILD A VGA DIGITAL OSCILLOSCOPE 
KI0315 HEADPHONE AMPLIFIER .. K10795* АЈООМОЕО TRANSMITTER 
10325 50W AUDIO AMPLIFIER K10796* AJDIO/VIOEO RECEIVER 
10325 PCB SOW AUDIO AMPLIFIER TOATS1AA . X10800* INFRA-RED STEREO AUDIO LINK. 
KIOSS0 RS232 FOR COMMODORE 64... COOLANT LE $2895 | K10810* HIGHISOLATION CURRENT ADAPTOR... 
KI0385 RGB TO PAL ENCODER MODULE STEAM TRAIN WHISTLE & DIESEL HORN SIMULATOR $22.45 | "AVAILABLE SOON 


D 1 G П T R ‘SPECIFICATIONS: 


DC Voltage: 200mV/2/20/200/10001 


0 
BIAUBIE Making use ofa 
ГИ 


all effect 
sensor available 


from — Fastron 
КП teotncioges, this 

simple project 
enables you to take mains current 
measurements of up to 10 amps 
in compte safety, with readings 
accurate to 1%. Due to the high 
bandwidth of the sensor used, 
you can also use your scope to 
examine and measure any 
waveform components from DX 
up to 25kHz- again in complete. 
safety. EA Nov 


Video Transi 
and Receiver 


Now you can send video signals over 
а long distance using twisted pair 
cable, Use this Transmitter and Video 
Recelver to wore your home or 
business with a remote video outlet for 
entertainment or securty.S¢ ct ч 

K10795 Transmitter $68.45 
K10796 RECIEVER $70.95 


VEA With car engine management 
systems becoming more and more 
Sophisticated (and complex), it is 
getting increasingly difficult to find out 
What's happening "under the hood". 
This low cost analyser, combined with 
any IBM PC and some special 
Software can provide a large amount 
of information on your cars 


Our new Infra-red stereo link 
allows you to relax in your 
favourite armchair and listen to 
stereo sound at a level that suits 
you. Individual volume controls 
allow you set the left to right 
balance.$¢ Sept "96 


BUILD A VGA DIGITA 
OSCILLOSCOPE 


m 


One of the real attractions of this 
digital scope, based on a VGA 
monitor, is that you dont have to 
peer at the display- it is large, 
bright and the different coloured 
traces and graticule make it easy 
to interpret what's happening. 


LOW COST RF TEST OSCILLATOR 


Alow cost RF oscillator design that is 
Suitable for checking and aligning HF 
radios and other equipment operating 
between 350kHz and 30MHz. 
Features digital frequency readout, the 
ability to provide either CW or 
Modulated output and also audio and 
1 MHz reference signals from aundiary 


outputs at the rear. EA May 96 _ ` |єд JULY "95 


ЕК 


SMART DUAL 12V 
BATTERY CONTROLLER 
аа ио 


This auxiliary 

battery 
manager takes full advantage of a dual 
battery setup's capabilities, Бу, 
controling when and how the "auxilary" 
battery is connected to the electrical 
system. ts fully automatic, wil cost you 
far less than an equivalent commercial 
unit, andis particularly sulted to the new 
breed of deep-cycle auxilary batteries. 
ЕА JAN 96 


This compact PC-driven analog sampler. 
requires no batteries or power supplies. 

Ituses power from the PC, supplied to 
it via the parallel port. It allows you to 
‘monitor voltage changes over periods 


ranging from milliseconds to months. 


This simple project wil let you take your 
own electrocaraiograpn, and display й 
on aPC. With the software supplied, you 
can read, display, save to disk and print 
the electrical waveform generated by 
your own heart (or anyone else's) 
Powered by a 9V battery and electrically 
isolated from the computer, the PC-ECG 
is а safe, low cost way to monitor the 
electrical activity of the heart. 


Basic accuracy: +/-0.5% 
input impedance: 1M 
Maximum output: 1000V DC 
AC Voltage: 200750У 

DC current: 200A/20004/20 
gà 2000200042 


WEA МЕТЕН 
TEMPERATURE K TYPE PROBE. 
Ideal for technicians 
with full ЗУ: digit LCD 
readout & continuity. 
buzzer. 9V alkaline 
battery supplied. 
Expected ife of battery 
is 200 hours. 


[Q13075 [co Display: 15x 46mm 


š 1-9 10+ 


00 
Resistance: 20002/20000/20к0/ 


Outer case size: 125 x 77 x 28mm 


$29.95 $24.95 


mA 


SPECIFICATIONS: 
DC Volta 
Basic accuracy: +/-0.5% 
Input imped: 1M 
Maximum Input: 1000V DC 
AC Voltage: 200/750V 


The ideal meter for technicians with a 
full 3% digit LCD readout. Requires a. 
9V battery either alkaline ог Град? 
carbon, Expected life of 1 

carbon battery is 100 

hours and 200 for the 


200mA/10A 

Resistance: 200W/2000W/20 
200kW/2M 

LCD Display: 15x 46mm 
Dimension: 70 x 126 x 24mm. 


ALL NEW ELECTRON COMPONENIS 


*As used in kits published in the monthly magazines гады 
+ 


Cat No. 790794 


B$-170 60V 300mA TO-92 MOSFET $1.95 $1 


*K10800-Infrared Red Stereo Audio Link/ Silicon Chip Sept96 


Cat No. U20747 

MAX-436CPD $12.95 $1 
*K10796- Video Receiver! Silicon Chip Oct 96 

Cat No. T90291 

BF-998 DUAL GATE TETRODE MOSFET $9.95 $8. 


*K10755- Low Cost RF Test Oscillator) Electronic Australia May 96% 


Cat No. R14110 

10K 10-TURN POTENTIOMETER $19.95 $1 
Cat No. 210172 

100mA CQY89 Infrared Red Diode 


*K10755- Low Cost RF Test Oscillator/ Electronic Australia d Ё 


$1.95 51. 


*KT0800-Infrared Red Stereo Audio Link! Silicon Chip Sept96 8 
$9.95 $8.95 


CatNo.U20746 High Speed 
Video Transconductor Transmitter 


200mV/2/20/200/1000V 


DC current: 2004/20004/20mA/ 


KW/ 


75 


0.95 


7.95 


75 


performance. EA JAN'96 
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*K10795- Video Transmitter] Silicon Chip Ocf96 


I 
m pura = 


- PHOTO-QUALITY OUTPUT 
VIVID COLOUR ON PLAIN PAPER! 


| Improved colour output 
quality- particularly on plain 
paper and better than its 
rivals. *High resolution 720 
X 360 dpi photo-quality 
output- the highest in its class 
| for both monochrome and 
colour, text and graphics. 
output» Interchangeable 
colour printhead and ~ 
dedicated monochrome printhead with ink cartridges, all 
supplied standard» EPSON Microweave technology for 
smoother halftones and elimination of * banding" "Мем! 
formula colour inks which produce vivid colour output on 
plain paper. Auto sheet feeder for easy and versatile paper 
handling of up to 400 A4 sheets «Unique Windows™ printer 
drivers for easy set up, fast printing and superb colour 


reproduction. 
192300. Tax Inc $399 


Xé Deluxe ANALOGUE 
; MULTIMETER 


| Dekuxe analogue multimeter 
f with most popular ranges. 
Ideal for students studying 
{ electronics or around the 
home when simple testing of 
electronics is required. 


S Specifications: 


Му 


ESTABLISHED 
SINCE 1977 
OD A.C.N. 005 428 473 
А 


Packed in one easy-carry-away box, the IOME! 
Starter Kit is loaded with lots of goodies, such as : 


* A Free pair of Polariod cool unisex sun glasses 4 
with a plastic sleeve included 


+ A Free Disk plastic caddy for easy, storage (with 
three extra disks worth more than $81) 


* One more free disk preloaded with $100 worth of 
software 


* A velcro carry bag- great value $ 


ul 


Average Seek Time: 29; Smsec 
p. E A 


PORTABLE ZIP 
5 VE, QUIET & 


N 
200MB WITH DATA 
COMPRESSION 


IOMEGA ZIP DRIVE -THE 100MB 
AFFORDABLE PERSONAL STORAGE SOLUTION... 
Zip disks can hold all your stuff. They're inexpensive, 
reliable and ready to help you get organized. Use as 
many disks as you need. Zip tools " software will 
help you keep track of it all. WorkStuff. Home Stuff. 
School Stuff. Play Stuff. They are also portable, 
making it easy to transport files and exchange data 
with other systems installed with the Zip Drive. 


100MB ZIP DISK 


* 5 functions 


* 20 measuring ranges 
20000W/volt АС 

* Single knob selector switch 
+ With test leads and manual 
Battery: 2 x АА (1.5 volts) 


Ranges: 
DCV: — 0-1,2.5,10,25,100,100( 
ACV: — 0-10,25,100,250,1000 


Resist: x1W, x10W, x100W, x1KW 
DC amps: SMA, 50mA, 500mA, 50и, 500и 


100MB SHAREWARE 19 || 10+ 
SPECIAL ZIP DISK $39 $37 9 


We now have a special stock of 100MB [OMEGA Zip Drive cartridges 
that are PRELOADED with the latest & hottest *Shareware tities 
including: QUAKE -DUKE NUKEM 3D ‘STRIFE ‘RALLY 
CHALLENGE *THE DIG & ALSO WINDOWS 95 BASED 
GAMES INCLUDING: -SJONGG95-FIREFIGHT ‘CLOSE 
COMBAT -GAZILLIONAIR -MAHJONGG & SOLITAIR 

A copying fee is charged for these special service. Note that the 


RCA plugs - 
plastic right 
angle handle - 
4mm cable 
entry. Solder 
terminating 


$e. 


: E= plugs - plastic 


metal body 
4mm cable 


entry 
ig 


L. RCAPLUGS Шс 


100МВ cartridges can only be used with the IOMEGA ZIP Drive. 


Publish your own CD-ROMs with this 
CD Writer.4X Speed Read and 2X 
Speed recording CD-R Drive. 
This half height CD-Recordable is a Quad-Speed 
CD-ROM drive and functions as a Dual-Speed 
write for custom publishing on blank CD-ROM 
discs. Once the initial data is published the CD 
can be used as a master for mass duplication. 
*High performance solution with MPC level 2 
specifications*SCSI-2 interface *600KB/s 
reading transfer rate * 300K B/s recording transfer 
rate *] MB data buffer *Tray loading 
mechanism» Easy-to-use software applications, 
including premastering software- CD-RAssist & 
CD-RMelody for creating Audio CD *Includes 
2 pes of 74min CD-Recordable media 


USE C11909 VERBATIM 
QUALITY 


BLANK DISC } 
1-9 10+ 
$22.95 $20.95 


PVC insert - 


Lag T 


ae X Am 


SERVICEMAN'S LOG 


Of ships & shoes & sealing wax 


Ofships & shoes & ..? Well, something like that. 
More exactly, this months column is a collection 
of items which have accumulated over the past 
few months, typically letters from readers. 


Unfortunately, good intentions 
don’t always work out in practice. For 
one reason or another, there always 
seems to be a space problem and so, 
finally, they simply had to be dealt 
with in one hit. So here goes — and my 
apologies to all those concerned for 
the inevitable delays. 

My first item is from one of my 
regular contributors of the past, J. L. of 
Tasmania. We haven't heard much 
from J. L, in recent months and I had 
gained the impression that he has 
scaled his activities down somewhat. 


I CANT REMEMBER WHEN 
1 FIRST LEARNED oF HIS 

PROBLEM, 50 T CANT TELL 
OUR YOUNGER READERS... 
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Anyway, here is his latest story. 

Ihadajob last week that was totally 
wasted on an old bloke like me. 

The manager of the local gymna- 
sium had asked me to have a look at 
their cassette deck, the one used by 
the aerobics instructors to play the 
music for their students to puff by. 

I was told that the deck would only 
play half a tape and would then slow 
toastop, just when the exercises were 
getting up to full speed! What I wasn't 
told was that I would have to do the 
job on the job, during a class, because 
their spare deck was not up to con- 
tinuous use either! They had to swap 

from one machine to the other to get 

through a session. 

I don't know if you have 

ever tried to work in a 

room with 50 young 

women, each scant- 

ily clad in lycra 

tights and bouncing 

about all over the 

place to the thump- 

ing beat of loud rock. 

As I said at the top, 

the job was totally 
wasted on me. 

The deck turned 

out to be a Tascam 

Ministudio, a 4- 

track 4-channel re- 
corder designed pri- 
marily as a semi-pro 
deck for rock bands 
and the like. It is 
quite a rugged unit, 
which was why it 
had been chosen for 
play-only use in the 
gymnasium. Unfort- 
unately, it had 


“play-onlyed” just a little too often 
and was now due for some serious 
maintenance. 


Flying blind 

There was no way I could do a 
proper test of the deck in situ. It was 
accessible enough, on top of a small 
wooden cabinet, but there just wasn't 
enough space around it for tools and 
test gear. Quite obviously I was going 
to have to fly blind with this one. 

Fortunately, I have had quite a lot 
of experience with audio tape decks, 
going back to long before VCRs be- 
came common. I also have a useful 
collection of specialised tools, includ- 
ing a torque meter which proved to be 
the saviour in the present job. 

First up, I loaded a 1kHz test tape 
into the machine and set it playing. 
With a pair of headphones plugged 
into the unit's “phones” socket, I was 
just able to hear the test tone and 
confirm that it was running at about 
the correct speed. 

As I stood watching the frenetic 
activity all around me, Ibecame aware 
that the tape was definitely slowing. 
This was after only about five min- 
utes, so I could just picture all the 
exercising slowly grinding to a stop. 

My next move was to replace the 
test tape with the torque meter. A tape 
deck in good condition should give a 
take-up torque reading of around 40- 
50 gram/centimetres. This one was 
hard pressed to reach 5g/cm, which 
explained why the tape was so loosely 
spooled in the cassette that I could see 
daylight through the layers. 

Ican'tremember when I first learned 
the usual cause of this problem, so I 
can’t tell our younger readers just how 
1 first found it. I do know that I have 
since found hundreds of stretched or 
hardened main drive belts in both 
audio and video cassette decks. And 
so it was in this case. 

Topened the machine and exposed 
the bottom of the mechanism. I used a 
finger to rotate the main flywheel, 


EPSON ALL NEW INKJET PRIN 
STYLUS COLOR 200 $399 


High resolution 720 x 360 dpi 
photo quality output - the highest 
in its class for monochrome and 
colour, text and graphics ойр, 
interchangeable colour 
printhead and dedicated 
monochrome printhead 
with ink cartridges. 
Auto sheet feeder for 
up t0 400 A4 sheets 


у зар R X17382 

High performance solution with 
specifications eSCSI-2 interface @600KB/s 
reading transfer rate ФІ MB data buffer @Tray 
loading mechanism Easy to use software 
applications, including premastering software - 
CD-RAssist & CD-RMelody for creating Audio 
CD eindudes 2 pcs of 74min CD Recordable media 


LATEST. TECHNOLOGY FROM LITE; 
= 


id ра : 


KB/Sec Data Tranee m 
[Minions 85 Nady Rees W Rum CD-ROM 
TideseFast access теги CPU Чила 

Win 365/050 War Corpattie. 


ist & 
Se a 


User's manual @ PhotoFinish 
0 @SmartPage OCR 


S169 h 


USRobotic 6 


34400. DATA/FAX INTERNAL MODEM 
Austel Approved, *16550 UART high-speed 
[connections *УА2/М 


UPGRADE for users of M 
Microsoft Office, Lotus. 

‘SmartSuite, Perfect Office and 

most other office suites and 

‘programs. For Windows95- the 

Microsoft Office Standard 

Includes @MS Excel tor 

financial spreadsheets @MS Word for easy 
Word processing @MS PowerPoint for 
multimedia presentations creation & MS 
‘Schedule for desktop electronics appointments 
scheduler 


oe $189 
$289 
$595 


En Pentium E 


‚ 100% NG ELI OWNED ACN. 005 428 p rr CITY STORE: 


TRAINING COURSES 
Windows 95 Shrs. $25 


| 1284 compatible 


INP 2-4 error control 5 
апа V.42 ER 5 data compression ри 


Microsoft Office Standard M 


Only if we install RAM memory] 
odules into your computer. Please note 
[that RAM is a static sensitive device, which 


easy-to-follow | installation 
instructions, All CD-ROM drives are Kodak 
PhotoCD* compatible 
Card ®$сегео Speakers 9 Software titles: 
For Windows 95: Microsoft- Encarta96/ 
Works/Money/Golf & CD Sampler with 
previews. For DOS/Windows 3.11: 


Works for Windows 95 6hrs. $50 
Internet basics 3hrs. $25 
Understanding Modems 3hrs. $25 


To book call Kathy or Teresa on 


CANON BJC-210 
COLOR BÜBBLE JET 
N20 х 3604р] cocci 
«Compact desktop = 

bubble jet iter ЗДА 
ae В E 
203mm «360x 360 fe 
dpi «Parallel -JEEE 


CPU *MJB. тур, 
6x86-100/120P $159 $175 $329 
|0х86-120/150Р $225 $175 $389) 
6x86-133/166P $299 $175 $474 

*256K Cache Motherboard 


ao Охе 100 Pel Wh Cache... $249 
[5x86-100 PCI Мо Cac 


PENTIUM’ 133MHz Р: 
PENTIUM" 150MMz б 

PENTIUM™ 166MHr® 

[PENTIUM " Pro 150М! БА 

PESTON" һә 20MM PONSA NEWT 81795 


оле with ЩО fitted on motherboard, М 
“5x86 motherboorda come with 256k 


хе & more ө The MS Network- 


ideal system for today's 1 16/327 


ver-hungry use 

м hungry изе BONUS T FREE CO SOFTWARE 
TITLES: For Windows 95: 
Microsoft-. Works/Money/ 
Encarta 96/Golf & CD B 
М5 Macs run only on n 95) 


12X Speed CD-ROM drive 

16/32 MEG FAST EDO RAM 
Pentium Pros come with 

Latest 430 VX MB [2 Aged pipeline 

mur cok 0 


cache Uparadable to 20 
iy fo Pentium Pros - 430 НУ 
га 


Ну 
Yellow & White Pages Phone 
Disc. 

20 Megabytes FREE 


extra for 5 2K cache M. SHAREWARE GAMES. & 


TAX EX... TAX INC 
$1520 $1720 
$1750 $1995 


15" XGA Digital Mon-1280 x 
] 51790 52045 


1024 0.28 тт D.P Low radiation 
1.6 GIGABYTE HDD 

1.44 3.5" Е.Ю. 

Genuine Microsoft 

Ergonomic Mouse 

Ritron Mouse Pad * Joystick 
Windows 95 104 Keyboard 


ШАК ЛА [sar вата рес 
compatible, netic Shieldet 'entium"" Pro 

Speakers Ж хушу $8 95 on CD (005 Pentium™ Pro 200. $3150 $3650 

ИЕ КУНДЕЙ еліт Pro 200. $3150 3650. 

EUR e e Пт ы 


ai Pentium " Motherboards come fied with 
) Hours Free Internet Access From БЫН ta 


We install Vet OEM Antivirus 
software $89 of bonus value 


33.6K internal | Zagi 
modem for only $199 if bought with у 
these systems. Ld item! X18! 2 includes internet/modem training classes. 


T (FIRST 2 YEAR ON-SITE) 
Ls urs MELBOURNE METRO AREA 


ound Blaster 


14.4k bps Internal . 
14.4k bps External.. 

28.8K bps External 

28.8K bps Internal 

33.6K bps Internal sses. $199 


PCMCIA Modem for NoteBook .. $459 |2168 DE „ойе 10тв 


-5GB IDE НО) 1Oms 
Free on this CD-ROM! 
le Hover! action game, Win 


Resource Kit, network tools, 2168 SCIZ HD. SPECIAL S495. $599 


|4268 SCSI 2 HD — SPECIAL $1495. 359 

built in access to the online 

world, including the internet 

|» PnP makes hardware 

installation easy 
MEMORY 

1M 30 pin 

4M 30 pin 

4M 72 pin 

4M 72 pin EDO 

8M 72 pin 

ЭМ 72 pin EDO 

16M 72 pin 

16M 72 pin EDO 

32M 72 pin 


hold all your stuff 

е expensive, reliable М 

help you get organized 
ny disks as you need 


100MB ZIP DISK С11904 1+ $26 10--525 


Er 
E 
P ina ion chi ince ке Р 


RON & nr 


HEAD OFFICE: а 


32M 72 pin EDO $399 $389| IBM & MacIntosh in Stock! 


TOLL FREE PH No: 1 800 33 5757 TOLL FREE FAX No: 1 800 241 022 


"arie АБЕСКЕТТ ST, CY. = PH(03) 9663 6151.» FAX (03) 9639 1641 
* OPEN 9AM-BPM ON FRIDAYS, SATURDAY:9AM - SPM, SUNDAY: 10, 


56 Renver Rd 
Clayton, 
Victoria, 3168 
Ph: (03) 9543 7 
Tax Exempt sales: 
RITRONICS 

Ph.(03) 9543 2166 
Fax.(03)9543 2648 


NORTHCOTE: * 423 HIGH ST. " PH: (03) 9489 8866 * FAX:(03) 9489 8131 


BOX HILL: + 1031 MARCONDAH HWY = РЕ: (05) 9099 6033 * FADE (ОЗ) 9899 0156 
* OPEN 9AM-3PM TURDAYS, 


VERMONT: * 190 ROOKS RD. * PH: (03) 9874 8888 * FAX:(03) 9874 2288 
OAKLEIGH: + 240C HUNTINGDALE RD. * PH: (03) 9562 8939 * FAX:(03) 9562 8940 
ADELAIDE * 241 - 243 WRIGHT ST. * PH: (08) 8211 7200 + FAX (08) 8211 7273 
SYDNEY • 74 PARAMATTA RD, STANMORE. * PH: (02) 9519 3888 " FAX:(02) 9516 5024 


BLUESTAR COMPUTERS: 
= 271 MAROONDAH HWY. RINGWOOD * PH: (03) 9870 1800 " FAX:(03) 9879 3027 


9543 7877 
03) 95438295  E-&O-E. 


x: 
E-MAIL: rie @ ozemail.com.au RIE BULLETIN BOARD 

Web Site: http://www.rie.net.au Ph: (03) 9562 7877 For 
: http/www.ozemail.com.au/—rie Specials, info & Shareware 
Pentium", Over" ROE T are registered ПОРИ 


2 899 SPRINGVALE ROAD SERINGVA 


УРН: (03) 9574 6699 + РАХОЗУ 9574 6633 
OURS: MON/FRI ЗАМ IPM 


ЗОРМІЗАТ 9AM - 


Serviceman's Log - continued 


2 
sso MY WIFE X Т. WERE SNOOZING ON A SUNDAY 
MORNING TO THE USUAL RESTFUL BACKGROUND 
OF OUR THREE SONS SQUABBLING OVER 
WHICH CARTOON SHOW THEY WOULD WATCH eoo 


aligned the tape path, and replaced 
the pinch roller all of which effected 
a slight improvement but did not cor- 
rect the real fault. It was clear that 
there was no problem with the record 
function but, when we could по longer 
stand the playback delay, we bought a 
Sanyo VHR-310. It was a nice luxury 
to have two recorders, even if one 
could record only. 

You can no doubt imagine my joy 
on reading your December 1995 col- 
umn and I wasted little time in diving 
into the monster again. Your com- 
ments about access are spot on but 
I've delved into this device so many 
times that the operation didn't take 
long. I was glad of your encouraging 
comments about bending the support 
bracket out of the way. This is some- 
thing I would normally be reluctant to 
do but which almost cannot be 
avoided in this design. Of course I 
was rewarded with immediate and 


40 SILICON CHIP 


complete success. 

It is not at all obvious why the fault 
manifests itself in this way, or why 
the +9V regulator is designed in a way 
which is bound to make it more fault 
prone. 

Thank you once again for the solu- 
tion to a most obscure problem and 
for an always entertaining and in- 
formative column. 

And thank you, A. M. for your in- 
teresting report of this exercise. Ihave 
no doubt someone else will benefit 
from your time and effort. 


The GC181 colour TV set 

My next letter comes from N. B. of 
Epping, NSW and concerns a story in 
the Serviceman’s Notes for January 
1989. The set on the Serviceman’s 
bench was a GC181 colour TV set and 
it had suffered an imploded picture 
tube and sundry other damage but 
without any clear reason for the fail- 


ure. So here is N. B.’s story about his 
СС181 TV set. 

The set was bought in 1977, to- 
gether with a small trolley that held it 
about half a metre offthe floor. Around 
five years later, my wife and I were 
snoozing on a Sunday morning to the 
usual restful background of our three 
sons squabbling over which cartoon 
show they would watch. Suddenly 
there was a thump, followed by abso- 
lute silence. After some minutes, our 
eldest son put his head around the 
bedroom door and announced that 
the TV set was dead. Feeling that it 
would do them no harm to miss the 
cartoons, I told him to switch it off at 
the mains outlet. 

When I later went to investigate, I 
found that the set had been pushed 
backwards off the trolley and was ly- 
ing backwards at about 45 degrees. 
The middle of its base was against the 
back edge ofthe trolley and the exten- 
sion of the back cover was resting 
against the wall. The soft old plaster 
of the Glebe terrace house had been 
dented by the case but had not come 
away from the wall. 

Now, I know almost nothing about 
how TV sets work but I had been 
building audio gear since about 1960. 
I figured that the damage was prob- 
ably physical and that I might be able 
to repair it. Taking the back off, I 
found that the neck board had broken 
in half. I had on hand some single- 
strand copper bell wire, so I carefully 
cleaned the tracks each side of the 
break and soldered a short length of 
bell wire across each broken track. 
The neck board is so small and light 
that the soldered joint provided 
enough mechanical strength. How- 
ever, this did not fix the set. 

On investigating further, I found 
that (as in the set you described) the 
main board was cracked from front to 
back about 50mm from its lefthand 
side. I carefully removed the various 
plugs and boards from the main board, 
noting where each went, and consid- 
ered the problem. Obviously, wire 
links would not provide enough me- 
chanical strength for this board, so I 
used Araldite first to repair the break. 
When this had set, I soldered bell 
wire links across each of the broken 
cracks and then reassembled the set. 
Much to my surprise, it worked per- 
fectly. 

The point is that a fairly minor fall 
backwards snapped both the neck and 


I DONT KNOW IF YOUVE EVER. 
TRIED TO WORK IN A ROOM WITH 0 
YOUNG WOMEN, SCANTILY CLAD IN 
LYCRA TIGHTS AND BOUNCING ABOUT 

ALL OVER THE PLACE... 


which should have caused the motor 
pulley to spin. It didn't move! When I 
powered the mechanism, the wedg- 
ing action of the motor pulley man- 
aged to drive the belt but the flywheel 
barely moved. 

That was enough — I removed the 
old belt which had become quite hard 
and highly polished. I selected a re- 
placement belt about 1cm shorter than 
the original and fitted it into place. 

When the machine was reassem- 
bled, the torque figure had gone up to 
55g/cm — а whisker high but one that 
will provide a margin for the future. 

By this time the noise and activity 
around me were beginning to wear 
me down. So rather than hang around 
to test the deck, I set it running and 
made my departure. When I checked 


next day, I was told that it was work- 
ing perfectly, so my diagnosis must 
have been correct. I promised to go 
back later to complete the cleanup 
and general maintenance of the unit 
but only if they could assure me an 
hour free from the distractions of 
young women and loud rock! 

When I related this story to one of 
my younger colleagues he couldn't 
believe that I was more interested in 
repairing a tape deck than in watch- 
ing the girls do their aerobics exer- 
cises. Apparently, at his gymnasium, 
they have segregated classes and he 
would have given his left leg to get 
into the girls' class. He tried to con- 
vince me that he was only interested 
in“...all that stretchy Lycra” but some- 
how I don’t believe him! 


Well, that's J. L.’s story and it is 
good to hear from him again. But I 
can’t help wondering whether he is 
perhaps coming on a little too strong 
in his protestions — that he is promis- 
ing to not enjoy himself just a little 
too emphatically! 


The Marantz VCR 


Next up, is a letter from A. M. of 
North Turramurra, NSW, concerning 
a problem with a Marantz 740A VCR. 
It is similar to the situation described 
in the Serviceman’s Notes for Decem- 
ber 1995. Anyway, here’s his story. 

Like many readers of SILICON CHIP, 
Tusually read your column first when 
the magazine arrives, The December 
issue was, however, a double treat 
because it contained the solution toa 
problem that has consumed many 
hours of head scratching and frustra- 
tion. I refer to the power supply fault 
in the Marantz 740A. 

The problem first showed itself as a 
curious sort of “rotating echo” effect 
in the sound. After some fiddling, I 
found that if the Audio Play switch 
which had been set on Mix was set to 
Hi-Fi or Linear, the effect disappeared. 
As a result, I dismissed the episode 
as an intended gimmick. 

Some months later, I noticed that 
the picture was somewhat degraded 
when the machine was first switched 
on but that this cleared after a few 
minutes. This slowly became worse, 
until it took about 15 minutes for the 
picture to clear, At this time, I also 
found that with the Audio Play switch 
in the Hi-Fi position there was an 
intolerable frame buzz, while the pic- 
ture was degraded. 

The fault was obviously heat af- 
fected and the service manual showed 
that the Video Head Amp PWB-Y was 
the only common signal path for hifi 
audio and video. I heated and froze 
every component on the board but 
without any result. 

Incidently, the circuit diagram for 
PWB-Y and others have been help- 
fully (?) marked to show the signal 
paths on playback and record. I as- 
sume this was originally in colour 
but the manuals as supplied are black 
and white copies, so that all the path 
markings succeed in doing is to oblit- 
erate the details of the circuit! 

On the grounds that most faults are 
mechanical but without any clear idea 
as to where the thermal effect would 
arise, I carefully cleaned the heads, 
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Got a dud dimmer? The 
fault is bound to be a 
blown Triac. Fix it for 
good with a higher-rated 
Triac. 


How to repair 
light dimmers 


Do you have light dimmers in your home? 
Has one or more of them failed? Are you 
cheesed off with the thought of buying 
another one? Well, don’t. Repair it with a 
more rugged Triac and it should be fixed 


for good. 


By LEO SIMPSON 


Light dimmers are a great accessory 
in lounge and dining rooms, to sub- 
due the lights and set the mood. The 
same comment goes for lights in bed- 
rooms. They are handy too when there 
are young children in the household. 
You can set the dimmer low to check 
on them without disturbing their sleep 
and they can also help a child go to 
sleep if he or she becomes anxious in 
the dark. 

But while they have their good 
points, dimmers can fail, Usually they 
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fail when the lamp filament blows 
and this is particularly the case if the 
lamp fitting has the bulb upright. What 
often happens is that when the fila- 
ment blows, a loose section of it flails 
around and makes contact with one of 
the filament supports. The resulting 
arc blows the Triac and from then on 
all you have is a light switch — it’s 
either on or off. 

In our article entitled “Power Con- 
trol With A Light Dimmer” in last 
month's issue, we mentioned that it 


was generally possible to repair a 
failed light dimmer by replacing the 
Triac with an SC141D. That is true but 
for long term reliability it is better to 
take the approach outlined in this ar- 
ticle. 

This whole subject was brought into 
focus once again when one of the SILI- 
CON CHIP staff recently had a dimmer 
blow in his home. We decided to bite 
the bullet and see how difficult it was 
to repair. 


Removing the dimmer 

The first step is to have the dimmer 
removed and temporarily replaced 
with a standard light switch on the 
same size switch plate. Don’t even 
think about working on the dimmer 
while it is still connected. 

Having had the dimmer removed, 
you can inspect the small rectangular 
module itself. This will have an end 
panel which is generally secured with 
integral clips and plastic tape. Peel off 


main board. If the set had fallen all the 
way to the ground, it is quite possible 
that it would have suffered the same 
damage as your customer's set. I won- 
der how much difference there is be- 
tween an impact that snaps a neck 
board and one that breaks the neck off 
the tube. 

Incidentally, about five years ago 
the set again fell off the trolley. That 
time it fell forwards and landed flat 
on its screen. There was no damage. It 
still works, although now as a second 
set. Its only problem is that it really 
needs new volume and colour pots — 
the sliders have to be wedged in place 
with bits of cardboard so that the con- 
tacts bear on a relatively unworn area 
of the track. Not bad for a TV set that 
is almost 20 years old! 


Servicingatsea 


Finally, there is a most unusual 
story from A. D. of Whangarei, New 
Zealand. And this is another of those 
letters which has languished too long 
in the "too hard" filo, while trying to 
fit everything in. Here is his story. 

Intermittent faults are the most an- 
noying things, especially when it's 
your own equipment and is currently 
in use. 

To set the scene of this story I should 
explain that I live on a yacht and I 
picked up a TV set while cruising in 
Australia. It is a 12.5cm Trakka 15 
colour set made by Philips (KA212). 

Ihaveanother TV set, a 25cm model, 
so the 12.5cm model was stored in a 
box and didn't get much use over the 
winter after I bought it. It was a very 
wet winter and very damp on the boat. 
When the set was eventually pressed 
into service so that I could watch TV 
in bed, it wasn't long before it devel- 
oped a couple of faults. 

When first turned on, a hissing 
sound could be heard from the EHT 
supply but this usually stopped after 
about five minutes, so I wasn't too 
concerned about it. The more serious 
fault would cut out the picture and 
sound completely. The channel selec- 
tor indicators would remain lit, but I 
couldn't change channels. Then the 
picture and sound would return but 
the set would always revert to chan- 
nel 1. 

I thought a few hours in the sun 
might dry the set out, as miy suspi- 
cions were that the EHT system was 
being loaded and that this set might 
have an overload trip that was reset- 


І THOUGHT A FEW HOURS IN THE 
SUN MIGHT DRY THE SET OUT... 


ting itself. But after sunning the set 
the fault became more frequent and 
annoying. And it always seemed to 
fail right on the punch line of the 
show I was watching. 

I found that I could sometimes get 
the picture back by rocking the moni- 
tor/TV switch on the back of the set 
and, since I had stowed the set resting 
on its back, I suspected that I had 
damaged the switch. 

So, finally, the cover came off. This 
set has two large circuit boards with 
quite a few discrete components, plus 
a sub-board with the monitor/TV 
switch on it. The switch was going to 
be impossible to remove so I simply 
linked the respective switch points, 
as the set was never going to be used 
as a monitor anyway. 

I thought that would be it and sat 
back to watch Fawlty Towers but, five 
minutes later, it was in fault status 
again — just as Basil was annoying 
some German diners. 

Iremoved the cover again and this 
time did some probing with a meter. 
The sub-board has a number of cables 
to it: video/audio, in/out and power. I 
did consider trying to remove the 
whole sub-board but settled for leav- 
ing the meter connected to the 9V 


supply rail and waited. 

It read 8.92V when the set was 
normal but dropped to 4.2V when 
the fault occurred. And so the track- 
ing down began. I had to find the start 
of the 9V stabilised rail, which in- 
volved checking other supply rails 
carrying higher voltages. I finally came 
to a TO-220 package with 12V on one 
pin and around 9V on the other two. 

So out came the magnifying glass 
and, sure enough, I discovered a dry 
joint. I can only assume that flicking 
the switch may have applied extra 
load to the circuit and temporarily 
remade the contact. I cleaned the EHT 
connections, applied silicone grease 
to the EHT cap and put the cover 
back on for the final time. 

lam not a TV technician but an 
experienced general technician. 

Well, that's A. D.'s story of his life 
on the ocean wave. And I don't know 
about not beinga TV technician, A. D. 
I reckon you'll make a pretty good 
substitute in the meantime. 

And that's the roundup for this 
month. Which isn't a bad effort con- 
sidering that we have been from Tas- 
mania to New Zealand and points in 
between, and covered everything from. 
aerobics to marine electronics. SC 
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you have finished drilling. 

Next, solder in the new Triac, mak- 
ing sure that you don’t have any sol- 
der bridges between the Triac pads. 
The Triac must be oriented the same 
way as the original device, so that the 
heatsink can be refitted. Don’t use a 
pop rivet though; use a machine screw, 
lockwasher and nut. It’s also a good 
idea to smear a little heatsink com- 
pound on the Triac mounting tab be- 


tions, PO Box 139, Collaroy, NSW 2097. 


Order by phoning (02) 979 5644 & quoting your 
credit card number; or fax the details to (02) 9979 
6503; or mail the coupon to Silicon Chip Publica- 


fore fitting the heatsink. Note that the 
heatsink will be live and there is no 
need for such niceties as mica wash- 


ers. 

Before you reassemble the PC board 
assembly into the dimmer module, 
use your multimeter to check that the 
Triac is open circuit. If you switch 
your multimeter to the highest resist- 
ance range you will find that the re- 
sistance across the two dimmer mod- 
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| Yes! Please send те ___ copies of 20 Electronic Projects For Cars 
| Enclosed is my cheque/money order for $ 


ule wires should be above 30MQ. 

Do the same resistance check across 
the Diac. This is a small glass package 
with one lead connecting to the gate 
of the Triac. The Diac should also 
appear to be open circuit. 

Now reassemble the dimmer mod- 
ule. You can either have it reinstalled 
or you can use it as a soldering iron 
temperature controller, as outlined in 
last month's issue of SILICON CHIP.SC 
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the tape and then pop out the end 
panel by carefully pushing on the in- 
tegral clips — it is more difficult to 
describe than actually do it. 

Now remove the knob — it just pulls 
off. Make a drawing of how the two 
wires from the dimmer module con- 
nect to the switch. Disconnect the two 
wires and then it is simply a matter of 
pushing on the knob shaft to remove 
the small PC board assembly from the 
plastic housing. 

The Triac is mounted at one end of 
the board and usually has a small 
aluminium heatsink. On some dim- 
mers this heatsink is pop-riveted to 
the metal tab on the Triac but on the 
one shown in the photos in this arti- 
cle it was merely placed in contact 
with the Triac tab by the pressure 
from the end plate of the plastic mod- 
ule. This is hardly an effective method 
but it does make it easy to replace the 
Triac. 

Now why did the Triac fail? We 
have already described the mecha- 
nism of failure but since it is such a 
common hazard you wonder why the 
dimmer manufacturers don't simply 
use more rugged Triacs. 

Inthe dimmer shown in the photos, 
the original Triac fitted was a Philips 
BT137 series. This is rated at 8A which 
ostensibly is more than adequate con- 
sidering that the dimmer was rated 
fora maximum load of only 300 watts. 
The problem is that the BT137 series 


Type Current Rating Surge Rating 
__ BT138/500 12A 90A @ 50Hz 
ГО Bria9/500 16A 140A @ 50Hz | 
SC141D 6A 74A @ 50Hz 
.SCi46D 10A -| 0A е sonz - 
SC151D 15A | 110A @ 50H; 
BTA10-6008 10A 100A @ 50Hz 
| BTB16-4008 16А - 70A @ S0Hz | 


Triacs have a non-repetitive peak surge 
current (Ітем) rating of only 55A. This 
is insufficient to cope with the arc 
currents mentioned above. 

The obvious solution is to replace 
the Triac with a higher-rated unit and 
there are quite a few to choose from, 
all costing $6 or less. Table 1 shows a 
list of Triacs which are widely avail- 
able from electronic parts retailers. 

Looking at Table 1, you will see that 
there are several devices with at least 
double the surge current ratings of the 
BT137. All have similar packages and 
the same pinouts so they are drop-in 
replacements for the BT137. However, 
it is good practice to go for one with 
the same or a higher voltage rating as 
well. Therefore, if you can get the 
alternatives, you can reject the 400V 
SC146D, SC151D and the BTB16-400B 


although the last-named device does 
have a massive surge rating of 170A. 
Because we had them on hand, we 
plunked for the Motorola MAC320- 
A8FP, a 20A device with a surge rat- 
ing of 150A (at 60Hz) and an insu- 
lated tab. While the insulated tab is a 
good feature in some equipment it is 
of no advantage in domestic dimmers 
and there is a slight drawback in that 
the insulated tab is a little taller than 
the metal tab on TO-220 packages. 
The next step is to use your solder- 
ing iron to remove the failed Triac 
from the PC board. Take care not to 
overheat the copper tracks otherwise 
there is a risk that they may lift off the 
board substrate. If the heatsink has 
been pop-riveted on, you will need to 
drill out the rivet. Clean off any burrs 
or metal swarf around the hole when 


Popping out the end 
panel on the dimmer 
module reveals the 
PC board assembly 
and the Triac's 
aluminium heatsink. 
Before the PC 
assembly can be 
removed, you must 
remove the knob 
from the front panel. 
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AGAR R ELECTRONICS JAYCAR ELECTRONI 


AYC 
AYO 10 PC SCREWDRIVER SET IN | CASE 


ДҮ St о! 10 Philips and 
slotted screwdrivers 
AYG of assorted sizes in a 
9 plastic carry case. 
AVG idea! sorewariver set 
for around the home 
AÛ or in the car for those, 
AYG Û odd Jobs. Features 
ДУСІ ly hardened magnetised shafts, extruded plastic 
handles and chrome plating, Includes one of each of 
I) the following: 
AVG Philips Slotted 
ДИО 32x 75mm Noo 32x 75mm 6 x 38mm 
5 x 75mm Noi 5 x100mm 5 xi50mm 
АИО c xıoomm No2 6 x125mm 
ДҮ Є x 38mm No2 в x 200mm 


ДУ cat. то-2015 Опіу 519.95 


АҮС JAYTECH SOLDERING IRONS 
ag SAVE IN NOVEMBER 


|| cat. TS-1550 
Was $29.95 Save $7 
Nov $22.95 
сете 5 i 9 

| 9.95 Save $10 

| Nov $39.95 


COMBINATION PEST 
A AR 


3 


AYC 
AVC CIRCLIP PLIERS 
EIE Supplied with four inter - 

O changeable heads, for grasping 
ag circlips internally and externally. 
AYC Es d се раде 165. 
AVC WERE S24. 95 SAVE 8 
ДУСІ NOW ONLY $16.95 — 


AY 
AY 


are ideal for 
hobbyists and 
model 
builders etc. 
The three clamps а 
maximum jaw openi 


С ^ 

н 

items | 7 
AY) than “о” clamps. The clamps 
AVG slides up the bar varying the jaw 

opening immensly. Three clamps 
AYC with maximum jaw openings: 

small 50mm, medium 85mm and 
large 125mm. All clamp into the 
magnetic base which is supplied. | construction. 


ДУ cat. TH-1960 $7.95 cat. tH-1962 


300W 12 - 240V INVERTER. 


Brand new. 

unit. Made 

by the same 

company who 

makes our 140W and 
200W units. This unit is 
300 watts continuous 
power, with peak power 
of 800 watts. Amazing 
power for its size. It 


B 
| 
HOBBY “Р” CLAMP SET HOBBY “С” CLAMP SET 
ie те а 
cS 3 


UP (/ 


and 45mm. All clamp in to the 
magnetic base which is supplied. 
Ideal for holding small parts for 
glueing and soldering. Metal 


ELEU IRI 
[is JAYCAR ELECTR 


12 VOLT 4 AMP CAR BATTERY CHARGER 
TAKES THE GUESS WORK OUT OF BATTERY CHARGING | 
This charger will charge all types of car/motorbike/boat 
etc 12 volt batteries. Features: «Correct connection 


LED - this will tell you if you have placed the chargers 
terminals on the correct polarity of the battery 

*Charging LED - lets you know the unit is charging your 

battery *Fully charged LED - tells you your battery is 

fully charged and ready to go. Comes complete with 

instructions printed on the case of the charger (so you | —— — — — —— 

never need to find that lost instruction booklet). *240 volt mains powered «Electricity authority 
approved “size: 148(L) x 140(W) x 70(H)mm *Easy to use 

Cat. MB-3530 $39.95 sos AMP BATTERY CHARGER AVAILABLE SOON" 


5 PC TORX SCREWDRIVER SET 


Easy to use colour coded torx 
screwdrivers in a plastic case. Each 
screwdriver has a swivel head for 
easy use. Blade length is 20mm and 
torx sizes are T6, T7, T8, T9 & T10. 


Cat. TD-2070 $7.95 
| CAR BATTERY 
i TERMINAL SET 


Set of two, 
solderless 
two bolt 

plated car 


DELUXE KNIFE 
SET & MITRE вох 


battery 2 

| terminals which fit 6V and 12V 
| positive and negative battery 

Й posts. Cat. HC-4010 


| Pkt. of 2 $2.95 
TAP AND DIE SET 


- Tap & dios are used to put 
a thread either onto round. 
| rods, or into a hole. Ideal 
|| for tapping into boxes, 
panels etc, etc. This 21 


126mm. A block sander is included, along 
nds ensi ode vede Alle spiel A Flam 


Cat. HG-9945 == 
РКЕС ISION KNIFE 
m. This precision 
knife set is 
LL supplied with 
three different 
and 13 blades. 
- There is 10 
different blades of varying sizes and 
shapes. Supplied in a plastic case. 


sized handles 
Cat. HG-9940 $14.95 


piece set contains the 
following sizes: 3,4,5,6,7, 
8,10 & 12mm (metric) and 
1/8" (imperial) 27 ТРІ pipe 
|| thread. Plus tap handle, 
die handle & carry case. 


Eat. TD-2114 $24. 95 
CATS RJ45 JOINER | 


8 connector RJ45 - 
| socket to socket. 
Austel approved. 


Cat. ¥T-6080 $7.95) | 4 
R PROTECTOR 


re different sizes, 
ing size is 25, 35, 


£ 


$5.95 
AUTOMOTIVE COMPUT 


PROTECTS YOUR CARS ELECTRONICS FROM Î 
VOLTAGE SURGE WHILE JUMP STARTING 
When your vehicles battery goes flat it is 

left with its voltage regulator from the 

alternator wide open. When the donor 

vehicle battery is connected via jumper leads 

and the current is drawn from its battery, its 
voltage regulator also opens up to compensate for 
the addittional load being placed on it. When the 
vehicle with the flat battery finally starts, you are 
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NICS 


NICS 
5 


NICS 
NICS 
NICS 

ICS 
NICS 
NICS 

ICS 
NICS 
MeS 
NICS 
NICS 


JDO 


measures only 205(L) x 115(W) x 65(H)mm an and weighs only 
1100 grams. Features «Low voltage protection «Overload 
protection «Over power protection *Temperature protection 
*Short protection *Polarity protection. Specifications «Input 
volts - 10-16VDC *Output volts - 230V AC RMS « 
Continuous power - 300W «Peak power - 800W • Output 
waveform - modified sine wave «Output frequency - 
50Hz+/- 1% «Мо load current - 0.5 Amp «Efficiency - 85% 
| typical «Weight - 1500 grams «Size - 205(L) x 115(W) x 

65(H)mm 

$229.50 


Cat. MI-5042 


ONICS JA! 
LECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
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left with two voltage regulators wide open and two | 
aiterators putting out 13.8 volts “This is what Ns 
ftag re oni 


Dc computer. of the саг being j jump started. а к ыра 
spike and levels it out before it reaches the cars electronics, protecting your onboard computer 
and your investment. Installs in minutes: Simply connect the positive and negative wire from 
the computer protector to your positive, negative terminals on your battery - its that easy. Also 
features a battery condition indicator and verifies that alternator is charging while motor is 
running. Great gift idea!!! A SMALL INVESTMENT THAT COULD LITERALLY SAVE YOU 
HUNDREDS OF DOLLARS IN REPAIRS. 


Cat. AA-3096 


WCAR ELECTRONICS 


JAYCAR ELECTRONICS 


NOVEMBER AT ЗАУСАВ,| 


ЈАҮС 
JAYC 
JAYC 
JAYC 


[ Cat. 14-9900 $29.95 


AMERICAN LEGEND CAR ALARM 


y | Brand new remote control car 

alarm to replace our ageing 

ITACO unit. We have sold 000's 

of ITACO's, but with 

improvements in alarm 

technology, we have moved on 

to a more up to date alarm. The American modern design Legend 

alarm is supplied with two very nice modem design small remote 

controls which are code leaming. This means, if you lose a 

remote, simply buy a new one ex stock from Jaycar and 

reprogramme the alarm. No waiting. The instructions are some of 
the best we have seen for a car alarm, very clear, precise and understandable. Features Code 
leaming remotes as mentioned above. «Overide function (if remote is lost and car is armed). 
*Remote control tum on, or automatic turn on 20 seconds after last door is closed when keys are 
taken out of ignition. «Auto re-arming - if alarm is triggered, alarm re-activates itself after 45 
seconds, «Panic feature - alarm sounds if big button on remote is held in for З seconds "Татрег 
report - 4 chirps sound on when disarming if alarm has been activated *Malfunction by-pass 
system will automaticaly bypass a bad sector *Silent arm/disarm feature «Remote control trunk 
release (if fitted with solenoid) Door open waning. Three “chirps” advise if your door is not 
Closed properly when arming «Separate shock sensor supplied «Smart valet mode. System for 
Security in parking stations «Safety lockout system ensures alarm won't arm while vehicle is being 
driven ‘Audible and visible arming/disarming confirmation Starter disable with engine kill relay 
Supplied «Multi function LED status indicator «Ехіга transmitter key available Cat LA-8913 $19.95. 

t : «1 black box electronic module with all above features «2 transmitter key fobs «1 

ignition cut out relay «1 shock sensor *1 LED for dash *1 wiring harness with in built fuses 


Cat. LA-8912 Only $139.50 


SIREN OPTIONS FOR ABOVE: You wil require one of the following: FULLY COMPATIBLE WITH 
OUR 4 DOOR CAR 


CENTRAL LOCKING KIT 
Cat. LR-8830 $89.00 


100 PC TOOL KIT 
If you want a more comprehensive tool kit than the 
40 piece, then this 100 piece should do the trick. Tools are 


SIREN HORN BACKUP BATTERY SIREN HORN 


Cat. La-8910 $59.95 


heat treated. (see 40рс. kit for explanation on tool quality) Again, 
please note that these are not top brand tools, but you do get alot 
of tools for the money. Тоо! kit includes the following: «10x1/2" 
drive sockets (10-24mm) *1х1/2” drive sparkplug socket 21mm 
*1x1/2"drive ratchet handle «1x1/2"drive universal joint «1x1/2" 
drive 125mm extension bar е1х1/2" drive sliding Thar «9x1/4" drive 


IG sockets (5-13mm) +8 combination spanners «4 hex allen keys (5- 


10mm) «1 water pump pliers 240mm maximum «1 vice wrench 
pliers 250mm max #1 crimping tool for lugs «39 el cheapo lugs «1 
thickness guage *1x6-24V auto test screwdriver #5 screwdrivers 
211 screwdriver bits-slotted, Philips,torx and posidrive *1 el cheapo 
hammer *1 T-handle screwdriver eall supplied in a plastic case. 


Cat. TD-2102 Only $49.95 


25 PC ALLEN | 2 че OFFSET ВАТСНІ 
КЕҮ $ЕТ SPANNER SET 


— > 
25 different ше | | KKK 
allen keys ina айди, 
plastic wallet. There must be every size you 

‘would possibly need, in both metric and imperial 
Sizes.«Metric: 1.27, 1.5, 2.0, 2.5, 3.0, 4.0, 4.5, 5.0, 5.5, 6.0, 
7.0, 8.0, 10.0mm “Imperial 3/8, 1/4, 7/32, 3/16, 5/32, 9/64, 


1/8, 7/64, 3/32, 5/64, 1/16" 
Cat. TD-2052 $8.95 


HEAVY DUTY CABLE CUTTERS | 


This tool is designed for cutting 

heavier cables. For example 

mains cable with earth, thick 

speaker cable and automotive cables etc. 
Tool is 8" (200mm) & has insulated handles. 


Cat. TH-1898 $14.95 
3 PC, COUNTERSINK BIT SET 


No 
more 
skinned knuckles trying 


easily reversible by 
touching a tab on each 
end. They are offset, so 
the handle is raised, 


SUPER DRILL 
SET 


new drill with 
precision quick- т 
change chuck. "і 4 

Perfect for drilling, _ e 

Polishing, engraving, routing, shaping, sanding and 
milling. Supplied with the following accessories: «5 
collets - Dia. 0.5, 1.0, 1.5, 2.4 and 3.0mm. *4 different 
shaped grindstones with abour. *1 super thin grinding 
wheel. *5 sized drill bits. «240V mains plug pack. 


Cat. TD-2460 $59.95 
40 PC TOOL KIT 


Ideal tool kit for the 

“weekend tradesmen" 

or to have in the car 

boot for those times 

you need a tool. Be 

careful when 

comparing prices for 

these type tool kits, 

they may look the 

same, but there is a 

different quality levels. 

There is the standard level, then vanadium. Our sets. 
are heat treated, so whilst they are not the top quality 
level, they are not the lowest level either. Tools that 
are not heat treated are pretty poor. But please note: 
these are not top brand tools, you get a lot of tools for 
the money!! Kit includes the following; «9x1/4" drive 
sockets imperial (5/32 to 7/16") * 8x1/4" drive sockets 
metric (4 - 9mm) *1x3/8" flexible ratchet •1х6" cutting 
pliers *1x13/16" drive spark plug socket «1x3/8" (F) x 
1/4" (M) adapter *6 combination spanners (5/16 to 
5/8" and 8 to 17mm) *8 allen keys (1/16 to 1/4" and 1.5 
to 6mm) «3 screwdrivers *1x6" extension bar «1 water 
pump pliers *1х1/4” drive spanner handle «All 
Supplied in its own plastic case. 


Cat. TD-2100 Only $24.95 


FLEXIBLE SOCKET COMBINATION 
WRENCH 


zzzzzzzz 


2995 


zz 
poog 


2222. 


2222 


5056000056500 


ог 


=>=====г= 
000009, 


55595005 


22222222: 


zzzzzz 
388895 


ооооооо 


The easy way to countersink. = 
Three bits supplied for use with your drill, Bit sizes are 12, 


16, and 19mm diameter. Cat. TD-2028 $6.95 


cat 2112 524.95 


BULK USERS - CONTACT OUR 
WHOLESALE DEPARTMENT FOR 
SPECIAL PRICING (02) 743 5222 
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AYCAR ELECTRONICS JAYCAR E ONES aOR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON IG 
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AYCAR ELECTRONICS JAYCA! 


CAR ELECTRONICS ТАУСАВ ELEC 


In this issue of Hot 475 and Performance Cars, they compared 15 pairs of 
TOP POINTS TO а 67 x 9" car speakers. Included were many tgp brands and prices up to 
SPLIT SPEAKER $600 pair. In the sound quality section our SERE speakers were third 


First and second place were for speakers almost double our price. In the 
i Ea 
SKST value for money were second. 
30, IF YOU ARE LOOKING FOR TOP SOUND AND GREAT VALUE FOR 
MONEY - DON'T GO PAST OUR CAR SPEAKERS. 
Each speaker incorporates an adjustable angle Super Titanium Dome Tweeter with Ne ium magnet. If you 
mount them in the doors, simply point the super tweeters upwards. Other featur 'kapton voice coil formers 
*high genuine power handling mica filled polypropylene cones *includes 12dB/octave crossover mounted in the. 
cable sold singly Го и 
4” Bass - 3/4" Super Tweeter Cat. С5-2280  $49.50ea 
5” Bass - 1” Super Tweeter Cat. С5-2282 $59.50ea 
6” Bass - 1" Super Tweeter Door Mount Cat. CS-2284  $59.50ea 
6.5” Bass - 1” Super Tweeter Rear Mount Cat. С5-2288 $69.50ea 
6 x 9” Bass - 1” Super Tweeter Cat. С5-2290  $79.50ea АІ models have 
` adjustable tweeters | 


| EEA) 4 SECTOR -A COVER THAT COMPUTER: 
ALARM DEAL Ө? м. КЫ Eiu шшш 


Save a fortune by buying our ALARM sh 
DEAL NO 1 using the Jaytech 4500 Keyboard/monitor $7.95 $4.95 33 XC-5140 


panel. Includes all the components Mini tower $5.95 $3.95 $2 XC-5144 
needed to give you a quality basic і Г 80 column printer $7.95 $2.95 $5 ХС-5146 
home alarm system. All you need is a OW ت‎ Laser printer $7.95 $2.95 $5 ХС-5147 
bit of labour and you have a reliable PC/AT,14"monitor/keyboard $9.95 $4.95 $5 ХС-5141 


affordable alarm that offers you Eusa T б Mini tower,14"mon./keyboard$9.95 $5.95 $4 ХС-5143 
peace of mind. 


INCLUDES: NORMAL PRICE 2x deterrent stickers $4.00 
1 x4 sector Jaytech panei $109.50 50 m of 4 core alarm cable 528.00) Amazing noise reproduction headphones. 


2 x Jaytech pulse count PIRS $59.90 NORMALLY PAY $260.35 | Reduce noise in an aircraft by 95% 


1 x mains power supply $21.50 й 
2xreed/magnet switches | $11.50 Cat, LA-5450. $199 52° oat page 56 Cat. AA-2000 


1 x siren horn $25.95 | Were $149 Save 33% 


PREPROGRAMMED 


AND LEARNING ea PAL eR ae oy it нү o Ча 


REMOTE CONTROL 30 Range Pocket Temperature 


This easy to use control. 1 t Autorange * Frequency, Transistor 


does it all 
Suitable for TV, Video, 
VCR; Hi-Fi, Satellite, 
Teletext. Controls up to 
4 units, 
*Preprogrammed with 
a huge up to date 
range of codes. Simply 
find your brand of 
‘equipment from the 

list of codes supplied 
and enter it in. If this 
fails, there is a "Setup 
by Auto Search 
function in which the 


remote checks all its © — 

preprogrammed codes ІМ-1500 $24.95 8088 QM-1520 $34.95 TEX F . 10М-1320 $59.95 
to find the опе that will operate your 

equipment, om 

*Leaming Capability This leaming DM Мак R3232 Кокке ES renee 
function allows you to add these odd y © RS232 m e E 
functions into the remote. зовн redu ido ^ 

Other features include:- «Glow in the iu наве паз ие 

Dark «Punch Through *Secondary і d 5 E Plus More 

Function *Anti Shock «Water i S 

Resistant «Easy to Use 

"Requires 4 x AAA batteries (not 

supplied) Use Cat. SB-2426 Pkt. of 2 

& $2.50 (2 packs required) 


cat. An-1705 569.95 
JAYCAR MOUSE MAT 


Size 250(W) 
x 220(H)mm. 
Cat. 


* Diode, Continuity 
* Capacitance 
» Auto Power Off 


75 Digit » Datahold 
round 


XM-5o95 

Was $4.95 

Oniy 

2.95 س‎ products very competitive wholesale 
your current unreliable supplier, why 

not give Jaycar d try. You'll be pleasantly surprised. 


NC 
AYO 


О up-T 


THYRISTOR AND IC’S COMPARISON TABLES 


| types which are not too difficult to obtain. These are excellent reference books. 


VOL 1 A - Z: Volume опе lists comparison tables of nearly 38,000 types (up from 
28,000 in last edition). Over 90,000 (up from 80,000) comparison and equivalent types | 2222 


| given. Lists semiconductors with prefixes from A to Z. Softcover 1307 pages. 


1147 x 107 x 53 (thick)mm. Cat. BM-4580. $24.95 
2 (моі 2 мі 
types (up from 28,000), with 90,000 comparisons and equivalents. 


| 
| Softcover. 1059 pages. 146x11 x42 (thick)mm. Cat. BM-4582 


Є 


С RACK CASE MADNESS 


AY 


| 58mm Silver 
| Cat. HB-5413 


| Was $84.95 


44mm Silver 
Cat. HB-5411 
Was $69.95 


| 
| 
| 
| 


172. With legs for floor 
раа coun роо/ Pergolas 

‘etc. Put a plant in it and they look great, Power handling: 100W continuous, about 

Wc E ie | уйу 91db, freq resp 40Hz-20KHz. Cat. CE-2305 


ie RRP $219 Save $140 Was $99 Now $79 


LCD TEMPERATURE MODULE 7 
WITH ALARM FUNCTION 


These LCD temperature modules are designed to be. 
panel mounted and run from an AA battery. They 
have a temperature probe on a cable approx 550mm. 
long. Along the top are a row of solder pads, where 
Switches can be connected to operate the functions. 
The temperature can be preset (both high and low) and when that 
temperature is reached, an alarm output of 2kHz is triggered for 1 minute (buzzer 
Not included) and an output pin goes high for at least 1 minute. A LED or pilot lamp 
can also be connected to flash when the preset temperature is reached. 

ihnical Data: «measuring range: -40°C to +50°С and -40°F to 122°F «accuracy: 
-20*C to 25°C +/-1°C other temps +/-2°C alarm output: 2kHz for 1 minute for 
buzzer shi temp set point reached; ріп 6 goes high for at least 1 minute low temp 
set point reached: pin 7 goes high for at least 1 minute «LED lamp or pilot lamp 
control: pin 8 flashes output for 1 minute and goes high for 1 minute or until any 
button is pressed. «temp set points: 1° steps «temp memory: memorize the 
maximum and minimum temperature of surrounding area. «module size: 68(L( x 


35(H) x 23(D)mm ‘digit size: 8mm 

Cat. QM-7220 Only $24.95 each 
6V NICAD CHARGER 

ARLEC brand 6.6V 110тА Nicad charger. 

These were designed to charge a cellular 

telephone battery. The lead terminates to a strange 


| Plug which needs to be removed. Ideal for charging 


| SPEND $50 AT JAYCAR STORES 


JAYG 
JAYC 


JAY}. Not available at Dealers. Only 150 pcs available!!! 


AYCAR EI 
AYCAR ЕГЕ 


any 6V Nicad or 5 x 1.2V in series in a battery holder, or 
Nicad packs etc., etc, Limited quantity available 


Only $9.95 
IN NOVEMBER Га 
AND YOU CAN BUY A 20 SECOND MESSAGE m 


Cat. Xc-o27e Worth $24.95 For Only 10 
ЈА 


Cat. MB-3506 


TRONICS JAYCAR ELECTRON 


0,000 
EXTRA 

BRAND NEW LARGER EDITIONS JUST RELEASED. These books are divided LIS TINGS 

into several columns. Column 1 lists component numbers in strict alphabetical order. Column 2 gives a 

short definition of the semiconductor component. Column 3 lists short data or description of function 

of each type. Column 4 relates to connections, schematic diagram or pin assignment depending upon 
| part. Column 5 lists details on alternate types which are closely related and preferred 


: This volume includes all the rest! It starts 
at 1N, 1S, 2N, 25А, В, C, D, 2SK, 2SJ, 3N, NT, etc., etc.Another 39,000 


lS Buy both together and save $5, only $44.90 


3ONICS JAYCAR ELECTRO! 
RONIC: JAVEAR ELECTRO 
CTRONICS JAYCAR ELECTRONICS JAYCAR ELECTR 


2 © А А 
ILLUMINATE: 


SAFETY BELT Ma 


$ at night. Has \ 
Simply clip on 
SPEAKER 
24.95 
S Brand new product. The better | 
on the other. Ideal if your car 


Be more visible 
EL light across || d 
М back of belt. N D 
Now $10 LM] 
Cat. 51-2880 Was $24.95 Save $14.95 | i М 
\ 
DAMPENING 
MATERIAL 
way to deaden your speaker 
boxes. White on one side, grey 
‘subwoofers are on display - you can 
line them with grey material, instead of the usual 


white, Supplied in a single pack of one piece which 
measures 1mtr. x 700mm, 330gsm. New low price. 


сьо Only $6.95 


MULTIMEDIA MICROPHONE 
MÀ 


Ideal for voice recognition 
software, Email or simply 
recording voice and sound. 
Unique multi mounting bracket | 
allows microphone to be 
mounted on the desk stand M 
(which is supplied) or attached to the side of the 

monitor (self adhesive pad supplied.) 

Specifications: «Sensitivity: G4dB «Impedance: Low «Direc 
Omnidirectional «Frequency: 20Hz-16kHz «Мах op voltage: 
ор voltage: 1.5V «Current: 0.3mA max «S/N ratio: »60dB. 


Cat. АМ-4082 $14.95 
FROCK SPEAKE. 


Distress stock purchase. Limited qty pm 
ive a fortune over normal 
а Hi Fi speaker that looks 
! Place it in the garden, or 
any outdoor location. We proof 
to some extent! Speakers are an 8" 
woofer and 2" dome tweeter with 
crossover and they sound much better 
than we thought they would. 
*Power handling: 100W continuous, 
we would say around 40-50WRMS 
*Imped: 8 ohms *Sensitivity: 8908 *Freq Response: 40Hz to 20kHz. 


Cat. СЕ-2300 Rec Retail $349 Was $139 


NOW ONLY $99 


зоом WIRELESS DOORBELL US PLUG 
72-240W осше | | 

INVERTER Ме 
Was $24.95 Save $4,95 


Nov $20 
5.25” 2HD DISKS 


Stock up now. Dis- 
continued product. 
Box of 10 cat. xc-4733 | 


See 1996 Catalogue 
page 75 for all details, 
Gat. MI-5040 


Was $199.50 
Save $40.00 | 
Nov $159.50 save 82.50. 1. 
NICS JAYCAR 
S NICS JAYCA| 
ONICS JAYCAR ELECTRONICS А 


LUSAN ELEUINUNILS JAYLAR ELEG IRONICE‏ اوی ااا یا 
ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCF NICE‏ 


АУС SAVE $20 ON CENTRE SPEAKER DOLBY PRO LOGIC KITS DDgsssemes C JOYSTICK NICE 
MAYO — = SEE 96 CAT. PAGE 4. [oes]. 2fire buttons suits IBM compatible. | | 
Ej і FOR FURTHER DETAILS. See 1996 catalogue page 136. 1 
Cat. KC-5175/6 Cat. XC-5156 | 
$199.50 Was $24.95 |! NI 
[ ^ Now $19.95 | NI 


OOOO 


N 
N 
N 
N 
N 
A =e cat.ke-s200 Save $5.00 La зоб" | 
Save Я Stele oi sto Dn With effects and rear / centre «зате т SAVE ОМ 75 ОМ 750 СОАХ М 
JAYC SCHO CHE DR See cat. page 48. P x Й mm— шант ситу jij 
ШИ c= osasi Was 39795  BORTABEE PARISI HOLSTER «и EE cat we 200 МИ 
JAVO save $20 Nov. $79.95 STORAGE SYSTEM YOUR essor 255/1000 ТМ 
JAY | g 7w pmm Во ` Now60em $35100т ЦІ 
AG LOWER PRICES ON | E TÎ voro, rubber ا‎ лур NIC’ 
© CASES 7 holster with SUA ME NIC. 
der o E кызша мее лот толоон ШШ 
ЧДУО мерум zm | Befordetais, | S220 рим" low 75¢m $50/100m NIC 
DAVE Now 813.05 нано $29.95 pee зометея ком NIG 
ow 613.95. ПВ - що IOS] Was $9.95 Save $4. | 30 METER ROLL 
Was $21.95 S8ve$5 NOV. $24.95 Nov, Only 55.95 ЄЎ зоо» ме 
"e Суви, Now $17.95 BUY 10 AUTOMATIC CAR BATTERY OVER Now $11.95 Save $5.00 nic! 
BUK PRICES Save $4.00 LESS 10% EE 15K DATABANK MIG 
Cat. HB-5910 DISCHARGE PROTECTOR МІС: 
JAYG Vi Sy et NIC! 
Nro EE сы сеш. NIC: 
Jaye М w, а - МШЕ 
ы. |ы ынна lobt наста МООС NIC: 
voltage - 11.2VDC «Си in voltage - 12.5VDC NIC: 
тол апа1:1 RET Cat AA-3095 Only $27.95... word time NIC: 
prre es SAVE ON ШАН | 
Was $39.50 - - MG 
YC tesar Gens cati paga 20 Nov. $29.50 NIC 
es ER Save $10.00 | МІС 
Tie Was $39.95 Save $7 SEMI CONDUCTOR PACK NG 
JAYG November $32.95 NIG 
JAYC 3 NIC 
ING. " PCB MINI SWITCH NIC 
жы A ON NIC 
C & K brand 7103. 
ЕЧЕШЕ cn | Дф NIG 
BRAND NEW PACK full of with long toggle. 22 N $11.00 | МС 
brand new Horizontal switch low ы 
semiconductors, diodes action. NIC 
E MOM EN A ST-0564 — — — — —— sis ca rale ‘Currency conversion «interface NIC 
JANG orig ste Юре Only $1 еа or 10 for $6 Was $16.50 Save $4.50 Su SE аа, Re 
JAYG Te double ended toos Only $10 DF Hg Now $12.00 | - шс NIC 
ҮС рот prove,cictedont | — —. йз сыс LEDS 512860 Saye NIC 
BIG LEDS, HIGH BRIGHTNESS. Waterclear, Now $99.50 | 
‘Supplied in a plastic wallet. 1600тСО (ner Gui vas Maii E sant о M CHATTERBOX N ү 
ШЦ one $6.95 3000mCD mex ezoma) cat zp-1974 5222 o "ME MOTORCYCLE INTERCOM Nic 
ҮЙ MEMOREX DIGITAL STEREO EARPHONES роле 1o buit, e | 
ye Another distress stock purchase. Top quality MEMOREX brand ЖАУА RS 
"Expanded Digital Response” earphones provide powerful bass an mo 
ING I epu ui re NC 
and side entry cord enhance comfort. Sturdy wind up storage case. = 
BUB roa resp: 16-22,000%2 e ту NIC 
ive Cat. AA-2032 Retail Price $39.95 Save $20 Phone: 02 9743 5222 Was $39.05 Save $10 ШЕ 
[ДҮП OUR PRICE $19.95 h Fax: 02 9743 2066 Now $29.95 NIC 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC! 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC: 


AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 


ОВ PHONE ORDERS 1800 022 888 RONICS JAYCAR ELECTRONICS 


PP) START DECORATING YOUR DWELLING / GARDEN Зоо orana ЦІЙ 


WITH OUR INDOOR/OUTDOOR LOW VOLTAGE LIGHTING SYSTEM Now! RIBBON MIGS 
= Ў These lights look fantastic. — GIVEAWAY Wigs 
MAY instal your own halogen | \; Y QE iul ee m eren 3 ~ MIO: 
MAG lamps in the ceiling with this || оп а 100 metre reel. So, you simply purchase IA! - NICS 
WAYG holder. Colour is white, -— however many metres you require. - NICS 
ТАО) complete with lamp base. Cat. SL-2738 There is one bulb every 300mm - so you get 3 5-5 ^! | ICS 
Was $4.95 Now $3 bulbs per metre. The cable is green in colour. к=з \ iN 4 
ме IN ды They are completely waterproof. Ideal to hang ша — NICS 
12V H О N through trees, through the garden, around the ae | NICE 
verandah, under the pergola, over the ل‎ із N Та 
я | christmas tree (I think you've got the idea) etc. Use our Tordidal transformer, | Colour is white, Length is X 
E can Cat. No. MT-2112 at $52.95. There is enough power in this transformer to 100 metre.Cat, WB-1805 В 
power 100m of lights (330 globes). Price for black NICS 
3 BULBS/METRE - PREWIRED Cat SL-2810 $2.50/metre is $23 a roll NICS 
s. COLOURED CAPS - РКТ 25 Cat SL-2812 $6.95/pkt This stuff is c 
a амру REFI EcTon REPLACEMENT GLOBES - PKT 10 Cat SL-2814 $5.95/pkt NICS 
TAG 20 WATT 12V LAMP/ REFLECTOR Do $10/100m roll MES 
y Cat: SL-2730 $5.95 || -—— d Di 
| NICS 
Aye so WATT 12у LAMP / REFLECTOR || aw | ECONOMY PIEZO TWEETER RUN OUT SALE WIGS 
JAYO Cat з1-27з2 $5.95 Ideal replacement or add on to existing system for more heights. Power: 75 NI [i 
BASE TO SUIT THE ABOVE watts, peak intermittent. Frequency: 3.5K to above 20Khz. Cat. CT-1905 c 
К 22102 $2.05 | MH Weassizs0 Now $8.50 Sas SiO0 8: 
: $2.95 E 1 
- = ٤ 
SAVE ON BRIDGE ® | 15" INSTRUMENT / ШЕ 
RECTIFIERS THIS MONTH SP ام‎ \ /| PA SPEAKER ШШ 
ZR-1304 W04 1.2AMP 400V $0.80 HI $0.30 | ШЕ 
ZR-1314 PO4 GAMP 400V $2.75 $1.95 $0.80 К 
2R-1324 MDA350435AMP400V $6.95 54.95 $2.00 ать. NIC: 
ZR-1350 1.5АМР 800V In-Line | $1.95 51.50 $0.45 cabinet yi NIC: 
28-1360 GAMP 400V In-Line $3.50 $2.50 $1.00 х NICS 
BUY 10 AND SAVE A FURTHER 1092 (maximum My CabLESHO _ = 3 ШЕ 
۱ Normally $16.95 Save $6.95 10 watt RMS power with papor MICE 
gone and aluminium dust cover. OU 
OUTPUT POWER Th | | Good sounding and very reliable | 
18WRMS / CHANNEL is Month $10 { driver. For full specs see page 49 of NICS 
I Your car stereo does not have х ‘our 1996 catalogue. Cat. са-2382 Й ICs 
enough grunt, and you don't want 
to spend a lot of moray then this si Price $1 29 UB 
could be the unit. It has high input 1 
су ы. ovember Price 599 Nig: 
power LEO uni ‘Outputs to Save $30 ве quick, limited stock. wd 
wer LED indicator. Outputs | 
speakers are by push terminals, 7 О Tape Rewinder NICS 
Feder ACE са CSL ЛАВ. пропан TES d eb C EQUES NICS 
Normally $45 ТІ Save $10 perspex tinted top. Size: 280(L)x130(W)x55(H)mm Cat. AR-1400 $41.95 NIC 
— NICS 
@ SWITCHABLE REMOTE [ NICS 
AYG 500MA CONTROL NIG: 
WG REGULATED | Шум Colas able taa ETOS e NIC 
: a а 

INO PLUG PACK | mE X jst use this one. Also ideal if one of your emotes асау гейге hern all and, NIC: 
C Какасы, Qe it dies, buy опе of these and it will learn the functions. Brand name NICS 
tate nde deen curr aw us oee DEE "Menon, NIG: 
ih expensive equipment that requires accurate «Suitable equipment: Most brands of infra red remote certrolions for NICS 
Voltage. Supplied with 7 reversable plugs.Selectable ап‹нолмаео йемсез “ЕНесїме range: 8 metres *Power source: 4 x AAA NICS 
Qj voltages: 3, 4.5, eee ee Î batteries (not supplied) «Dimensions: 187(L) x 64(W) x 15 up AE NIC: 
Was $29.95 Now Save $9.95 cat. an-1710 only = NIC: 
й шышы i 
SUPER CAR TWEETERS Flectrodynami Stereo H h 3.5” DISK BOX | | NIC: 
pam gene = ectrodynamic Stereo Headphones SK: B uc 
experience. ee | Designed for CD's, however, [ —-— | Holds 100. Lockabie. MIG 
‘super responsive tweeter compatible with all stereo equipment. — d 
used by installers and can Lightweight and very comfortable. Was ie 
have an enormous effect on Terminates to a gold 3.5mm stereo $11.95 | 
your car sound. For full specs. Bia, to sult walkman or portable СЮ Save $4 H IC: 

see page 61 of 796 catalog layers, also supplied with » 
Cat. C5-2210 Sm plug adaptor to plug into your | @ Now 5 ПЕ 
Normally $59.95/pr Save $10.00 stereo system. Cat. AA-2010 \ м $7.95 IC: 
November Price 549.95 | Were $25.95 Now $19.95 save $6 "333 OZ 1С! 
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JAVCAR ELECTRONI 


AVO 175 ASSORTED 
ine SHEET METAL 
SCREWS 


175 assorted sheet 

(j| metal screws supplied in а handy plastic 
case. Approx, contents are: 25 - No.4 x 
1/2", 45 - No.6 x 3/8", 33 - No.6 x 1/2", 20 - 


Assortment of 
both flat ап: 

locking 

washers with internal hole 
No.8 х 3/4", 15-№о,8 х 17,5- №1017, 25mm. 
JAYO 15- No.10 x1 1/4", 12 - No-10 x1 1/2" 


size ranging from 6.5 to 10mm and OD from 12 to 


All supplied in a handy cas: 


|| 125 ASSORTED 
STOVE BOLTS 


Assort-ment of stove bolts and | 
nuts supplied in а handy case. 2 


HP-0634 $3.95 


LAST CHANCE FOR PLAYMASTER 3 
AMPLIFIER KIT Reter EA June 1980 & '96 cat РВ 


. HP- 5 300 WATT AMPLIFIER 
Ne pate OES, Se 200W 82. PCB, heatsink & all components.Cat. KA-1115 
ЗАУС Was $89.95 Now $69.95 Save 520 


"дуб 24 - LINE 1/0 
JAYC CARD KIT FOR 


| 


JAYO peren. 
JAVO AUSTRALIA NOVEMBER 1996 


ia ELECTRONICS 


POWER SUPPLY 


Transformer, rectifier and filtercaps. Cat. KA-1116 
аз $115 Save $20 Now $95.00 
| SPEAKER PROTECTOR 
яю PCB, parts and relay. Cat. KA-1117 


_| Was $19.95 Now $14.95. save | 


JAVO This сага plugs into а spare ISA 
JAVO oon your motherboard to provide a total of 24 digi 
lines. Each line can be programmed as either an input or 3 pin plug in plug pack case 
© output as required for interfacing to actual control available on its own. Make 
UA circuitry. Control alarm systems, watering systems, lights, your own plug-in power | 
UAM) robots. solenoids etc - tasks only limited by your supplies. OEMs, contact us for 
Û imagination. КА includes РСВ card plus ай electronic great prices. Cat. HB-5900 


JAYG 


componets plus IC socket for no extra cost. 


Cat, KA-1789 $42.50 


JAYG 2 & З WAY ELECTRONIC 
JAYU CAR CROSSOVER NETWORK . 


VHS TAPE 


Only $5.95 | 
=== 3 WAY PCB TERMINAL BARGAIN | 


Standard 3 way 
тан, but dont 


IG Features: *2/3 way output mode r —— 


STORAGE & 


interlock with our usual в 


N 
IC; 
: E 
oow' WIGS 
S 


z--- 
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MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 NICS 


CS 
S 


MODO EE | 
Get those video tapes 

ordei These modules hod d | 

Video tapes each and are 

stackable. The non skid 

rubber feet on the bottom 

бинен оны a UTER canals 
Made in U.S.A.! Limited quantity Cat. AR-1478 


Was $9.95 Our price only 


.5/5.0Khz 
JAY ‘Adjustable Bass Boost for sub 
JAYC . woofer equalization 

*Selectable phase inversion for 
d the sub-woofer channel 

"Dual input modes: 

Left / Right only Left / Right plus 
JAYC . 
ТАО "з output level controls 


ones. Your chance to 
| grab a bargain. 

Cat. HM-3170 ЕСА 
Normal ones cost $1.50 each 

| Only $1ea or 10 for $6 
A7OPFNOPOD 


Ideal for both 35mm and video cameras. 
Collapsible single leg floor stand, with 4 


QA “Selectable crossover freqs: 
‘sub-woof 


шо 
Опіу 589.50 


ER CALALALACALALACALALALAEACACACA 


сэсзсосососососососососососососо! 


ale beset Bee SSSI AO EO SE Sale тене back 
14 x 50 WATT RMS | WORLD TIME cary case with shoulder strap. 
JAYO MOSFET CAR AMP a e sister tot 


Features «Class A-B operation | 


CALCULATOR 


and leg locks. Colour is black. 


*Built-in crossover, 40-500Hz 4 *Extended height 165 
БЫС | ALARM WATCH үш 
‘Specifications *World time -2 cities plus — — «Weight 650grams. 
nid Nue баре пога 1 free zone «Data «Alarm Cat. AA-2050 
D per channel x eday of week «12/24 «8 digit calculator. N 
*WRMS bridged output @ 40 100W x 2 lormally pay up to $110 
ie PM fatio: сЕ гоа Harmonic Distortion: 0.05% Cat. xc-0270 Was 512,95 Save $3 | These are only $39.95 
fakes aul cette tee ое саноа $ Surplus stock purchase 
JAYC Aa-o435 "PUMP IT UP" $299 Now On ly 9 . 95 Limited qty available 


HEAD OFFICE 
З 10 LEEDS ST RHODES 2138 


с; 
5 
PHO! 
б Jaycar 


FAX: 02) 9743 2066 


BURANDA QLD 
CANBERRA ACT 
MELBOURNE CIT! 
COBURG VIC 
SPRINGVALE VIC 


LESALE | MAIL ORDERS FREE POST To: 
tY | PHONE: (02) 9743 5222 | Reply Paid 72. Jaycar Mall Orders. PO Box 185 Concord 
(702 | ORDERS: 1800 620 169 | NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
(02) 9743 3070 | ENQUIRY HOTLINE: (02) 9743 6144 РАХ: (02) 9743 201 
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8 CHANNEL STEREO MIXER KIT 
REF: SILICON CHIP NOV + DEC 1996 

This new design from Silicon Chip is ea 
features 

the latest 

low noise 


and 
circuit 

design. 

Includ- 

ed are 

8 main M 

input 

channels, 

an auxilliary input channel, LED bargraph level meters, 
effects send and retum loop plus comprehensive 
monitoring facilities. This mixer is ideal for home 
studio/ multimedia production, band work plus P.A. 
applications in schools, churches, halls etc. Other 
features include: stereo outputs, channel panning, 
separate bass and treble, balanced inputs using 
6.5mm phono or XLR, balanced stereo out, plus 
monitor outs for headphones and foldback 
Construction has been refined to just one main PCB 
and a small power supply PCB. As all input/output 
sockets and switches are PCB mounted there's no 
complex wiring required making this mixer a breeze to 
construct! The mixer kit is supplied with PCB and all 
on-board components and hardware including pots 
and knobs. A low radiation torroidal transformer and 
power supply components are also supplied. A 
professionally punched and silkscreened front panel is 
avallable separately, A punched and zinc passivate 
coated chassis is also available separately. See Silicon 
Chip - November for full specifications. 


AVAILABLE DECEMBER 
MIXER KIT Cat. KC-5214 $399 
SLOPING CHASSIS Cat. KC-521688 1 39 


$99 


FRONT PANEL Cat. KC-5215 


AND SPEAKER KIT 
This kit consists of an — 

electronic crossover / 

amplifier PC - card that i 

plugs into a spare slot 

in your computer plus | iei uel 

shielded speakers and 4 

bass - reflex parts. Ч 

Simply run а cable = 2 ш СУ id 
from your sound card to this amp board & get set 
for awesome sound that'll blow your existing PC 
‘speakers away! Kit includes PCB, plus all 
electronic components & two woofers, tweeters & 
bass ports. Speaker cabinet details ‘supplied. 
Cat. KC-5213 $159 
PC-BUS SLEUTH KIT 
Refer: Electronics 
Australia October 


‘software tools such as those in Win 95 cannot 
give accurate info. This kit plugs into a 
motherboard ISA slot to display your IRQ / DMA 
status via 18 LEDs. Get your valuable hardware 
going in no time! PCBs plus components. 
Supplied as per EA article. 


Cat. КА-1788 


& RECEIVER KIT 


® Refer: Silicon Chip. —— — —————————À 


your home or business with remote audio/video | 

for entertainment or security. Video range 

1.5km, stereo audio over 50 m (mono 1.5km). 

Kit includes cases, PCBs, plus all specified 

electronic components. 

Cat. KC-5211 S79.95 
600W DC - DC CONVERTER KIT 
FOR POWERING AUDIO AMPS 
This kit can 
power up to 
two 300W 
audio amp 
lower - power modules with 
a trimpot adjustment! Output 
voltage is +/- 70VDC max., so you can run two 
of our 320WRMS into 4 ohm amp kits (KA- 

Kit is supplied short form with PCB, cooling 

fan, heatsink, gold fuseholder and fuse plus all 

electronic components. High quality 
machined pin IC skts supplied free! 


INCARS | ч 
modules, ог == 
1771) for a thunderous 600W RMS of power! 

Cat. KC-5212 $329 


| SAVE 15% ON ALL METAL SPEAKER CONE PROTECTOR GRILLS IN NOVEMBER 


Cat. 


AX-3512 


Description 


For 3" speakers 


Now Save 
$4.20 $0.75 


Was 
$4.95 


$8.50 $7.20 $1.30 


$7.60 $1.35 


AX-3516 
AX-3518 


For 5" speakers. 


АҮ AA FLAT NI-MH BATTERY For 6 to 6.5" speakers $8.95 


AVG) These are the па batteries f Grilles are pressed out AX-3520 For 8" speakers $10.95 $9.30 $1.65 
JAY) used in tho realy thin i а 51395 $11.85 $2.10 М 
АИС celuartelepnons онаа Suaeng,pertorated дхсзвга For10" speakers 813.9 -85 $2. 

laci s | 
AYG De а uS пары. са &в.2азь 0 Protect HiFi or PA АХ-3524 For 12" speakers $16.95 $14.40 $2.55 | 
۸ $9.95 5 speakers in cabinets AX-3526 For 15" speakers $19.95 $16.95 $3.00 
AYG Normally $11.95 Nov $9.95 Save $2 or cars etc. Buy 10 of the same grille and take a further 10% off.. 


ЧЕГЕ SAVE ON VIFA SPEAKER KITS 


Model: 
Type: 
Normally 
NOW 
SAVE 
Cabinets 


JV20 JV40 JV60 


Mini Shielded 5” System 6” System 
$169.50ea $489pr $579pr 


$139.50ea $399рг $499рг 
Ѕ60рг $90pr $80pr 
$79ea $299pr 


JV100 
10” System 
$1199pr 


$999pr 
5200pr 


JV80 JV100 Subwoofer 
Изин 39, Driver 
$159.50еа $179.50ea 
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RADIO CONTROL 


BY BOB YOUNG 


A 


AM versus FM: the real facts 
in the argument 


This month, we will take a look at some of the 
myths surrounding FM transmitters and 
receivers and see just how well they stack up 
against the old AM system. Some people really 
believe that AM is obsolete and will go so far as 
to claim that AM sets should be banned from 
flying. They are dead wrong. 


The Mk.22 series of articles brought 
forth a host of letters and telephone 
conversations, almost all of which 
were very positive. It certainly stirred 
up some interest around the country. 
Yes, we do get the odd stinker but 
many are simple letters asking why 
29MHz AM for the Mk.22, when all 
other manufacturers are producing 
36MHz FM? 

However, the saddest letters are 


letter even indicated that flight train- 
ing would cease unless he stopped 
using "inferior" AM sets and changed 
to FM. Very often the theme is that 
beginners keep crashing models; they 
are using AM sets, therefore the fault 
lies with AM. 

Well, I can state that there are plenty 
of reasons why models crash and the 
method of modulation is the last item 
that need be considered. This column 


What's all the fuss about FM and AM? How 
did all of this start in the first place and why? 
We flew safely and successfully for 30 years 
on AM, so what has changed? 


those in which there is a genuine plea 
for help, usually from beginners who 
are under intense pressure from some 
club members to sell their “inferior” 
AM system and buy the latest FM- 
type transmitters, complete with LCD, 
bells, whistles and buzzers. They usu- 
ally have a simple plea. “Should we 
sell and why? Your help please.” 
These letters often point to ridicule 
or lectures on why AM is dead. One 
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is dedicated to those people who are 
under pressure from "experts" who 
should know better. 

What's all the fuss about FM and 
AM? How did all of this start in the 
first place and why? We flew safely 
and successfully for 30 years on AM, 
so what has changed? 

Before we start I should point out 
that we are dealing with an extremely 
complex subject and it is easy to be- 


come entangled in a circular argu- 
ment in which the main points keep 
getting lost. 

There are three branches in this 
discussion. The first concerns the rela- 
tive merits of AM over FM under nor- 
mal operating conditions. The second 
is the effect of interference on both 
systems and finally, there is the level 
of technology applied to each system 
by the manufacturers. 

The question of operating at 20MHz 
instead of 36MHz is a separate issue 
and we will deal with that another 
time. 


Cheap AM sets 


Let's talk about the level of technol- 
ogy in both systems. As AM is much 
cheaper to produce than FM, it is the 
preferred system of modulation for 
those manufacturers going after the 
price conscious market. These manu- 
facturers sometimes use dubious tech- 
niques to further reduce costs and the 
result is a system that provides mini- 
mal performance and reliability. This 
has more to do with the design and 
manufacturing approach than the 
method of modulation. 

To complicate matters there are also 
AM systems produced for model car 
operation, using short antennas. These 
were never intended by the manufac- 
turers for aircraft use but were sold by 
the model trade as general purpose 
sets and thus found their way into 
model aircraft. These sets have played 
a large part in giving AM an unde- 
served poor reputation. 

Now “everybody” knows that FM 
is better than AM and, of course, so it 
is. But this applies to the FM used for 
radio and TV sound broadcasting. FM 


Flashing lights 
foil hunting cats 

In your response to a letter from 
K.F., of Albion Park Rail, on Page 93 of 
your August 1996 edition, headed “Cat 
Deterrent Not Humane”, you invite 
comment. 

It was an interesting and perceptive 
observation that you made in reply to 
the reader's suggestion that emitted 
sonics would not deter birds in prefer- 
ence to bells attached to cats’ collars. 
We are given to believe by the avian 
experts that sonics do not indeed have 
any deterrent effect on birds. 

Your thoughts that cats should not 
be let out at night are not without pre- 
cedent. In Victoria, there is a curfew 
placed on them in cities and shires 
that have elected to enforce what is 
now state law, and the bird and reptile 
population is now on the increase in 
those areas, 

Because cats hunt, by preference dur- 
ing the hours of sunset to sunrise, so 
we have researched and developed a 
tiny battery driven unit which emits a 
high intensity flashing light from a po- 
sition behind the cat's neck. It can then 
electively be used by responsible cat 
owners as a "Skare" for birds and other 
creatures, 

The cat is unaware of this and the 
"Skare" acts as a far more effective 
deterrent than tinkling bells but has 
added safety benefits for the cat in that 
it is illuminated if crossing roads in 
unlit areas, 

This device will shortly be marketed 
through our existing “K-9 Collar” out- 
lets whose primary purpose is the hu- 
mane and safe containment of. dogs, by 
proven methods using sonics and 
avoidance therapy. 

John Foley, 

Canine Invisible Enclosures, 

Tugun, Qld. 


Internet can be cheap 

Twould like to comment on the Pub- 
lisher's Letter in October 1996 issue: 
"Getting Onto the Internet Can Cost 
Big Money". Whilst it is true that the 
WWW is mostly “voyeuristic” at 
present with few tangible benefits, the 
Cost does not really have to be exces- 
sive. Granted, some companies spend 
many tens or even hundreds of thou- 
sands of dollars running their web sites, 
However, this does not have to be the 
case. 


= 


MAILBAG 


For example, I have assisted a local 
(non-technical) company to set up with 
a local Internet service provider (ISP) 
with email and a simple web page, for 
about $50 a month. The email account 
was the driving need in this case; the 
web page was an added bonus. I sug- 
gest to you that email today is much 
like the fax machine of 5-10 years ago, 
an expensive novelty then but essen- 
tial now. 

With regard to the cost/benefits of 
properly setting up а WWW site, Tagree 
that not every organisation can justify 
such an investment. Commercially 
speaking, the WWW is just another 
advertising medium, alongside print, 
television and radio, Of course, any 
media person will tell you that “adver- 
tising pays”; the question is which sort 
of advertising is best for a particular 
company. Given that $50 buys 92 words 
ortwo column centimetres each month 
in the SILICON CHIP Market Centre, or 
5Mb of storage with an ISP, I'd suggest 
that both are economical methods of 
advertising, especially for technically- 
oriented organisations. 

B. Low, 

Gwynneville, NSW. 


Underestimating 
the Internet 

1 was rather stunned by your edito- 
rial in the October 1996 issue regard- 
ingthe Internet. While your comments 
regarding copyright are quite correct, I 
think you are underestimating the ben- 
efits of the Internet. 

Do you realise that all the major 
electronics manufacturers have their 
full technical data library on line? This 
is the best thing that has happened in 
electronics for years. You can down- 
load the full data sheets on just about 
anything. While Тат sure the electron- 
ics companies are quite helpful when 
SILICON CHIP magazine wants some 
data, I can assure you this is not the 
case for the hobbyist or small manu- 
facturer. 

1 cannot comprehend how you can 
say it costs a lot of money to get a 
company on the Internet. Do you teal- 
ise that with an Ozemail membership 
you get 5Mb of space for your home 
page. Because HTML is basically text 
and providing you don't have stacks of 
graphics, you can have a stack of stuff 
in 5Mb of text. Email is great — I regu- 
larly correspond with companies and 


individuals all over the world. 

A SILICON CHIP Web site could have 
your Bookshop and back issues list- 
ings, kit listings, subscription rates, 
etc — all stuff that would not detract 
from magazine sales at all and it would 
be available to the world 24 hours a 
day, seven days a week. 

Trecently heard about an article on 
port I/O in Windows 3.1 in the Ameri- 
can magazine "Windows Developers 
Journal". It was some time ago and my 
friend had lost the issue. I did a search 
on the Internet and found their Web 
site, scanned the article listing for old 
issues, found the article and ordered 
the back issue. How the hell would I 
have done that without the Internet? 

Itcost me about half an hour Internet 
time which is (on Microplex) $2.00 + 
25 cents call. You state that “most of 
the information on it is pretty trivial”, 
I gather you don't include the com- 
plete National Semiconductor Data li- 
brary! I am amazed at your attitude. 

M. Boxsell, 

Kellyville, NSW. 

Comment: we published an article en- 
titled "Electronics On The Internet" in 
the August 1996 issue. The cost of hav- 
ing a presence on the Internet is mini- 
mal. The cost ofa large, well-supported 
web site can be very high. 


Phototimer has 
wrong bridge rectifier 

Irefer to the article "А Photographic 
Timer For Darkrooms" published in 
the April 1995 issue of SILICON CHIP. 
‘There is an unfortunate error on the PC 
board or in the specification for the 
bridge rectifier. On page 27, that por- 
tion of the PC board in which the recti- 
fier is to be installed shows that the 
two AC connections are both at one 
end of the rectangular BR1. 

The parts list on page 29 and the 
circuit diagram on page 26 specify the 
rectifier as a type WO4. This has a 
circular encapsulation with diagonal 
AC connections. In order to obtain the 
12V from the rectifier, two of the legs 
had to be sleeved with spaghetti and 
crossed before installation. 

D. Paule, 

Glenhuntly, Vic. 

Comment: the bridge rectifier we used, 
shown in the photos, comes in a 4-pin 
DIP package. It is stamped DI104 and 
is available from Altronics in Perth, 
Their catalog number is Z-0070. 
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Fig.3: recovered modulation from the detector of an AM 
receiver, taken at a transmitter relative signal level of - 


60dB. Note that the waveform is clean and virtually noise 


free. 
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—— 3 
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Fig.4: same waveform as Fig.3 but with a transmitter 
relative signal level of -80dB. 


i 
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Fig.5: this shows the recovered data after the slicer, for a 


transmitter relative signal level of -60dB. 


the AM receiver. Again the 70dB point 
is significant as it is the point at which 
the squelch is about to shut down the 
audio output of the receiver. 

Some idea of the relative signal-to 
noise-ratios of the two receiver mod- 
ules may be gained by referring to the 
accompanying oscilloscope wave- 
forms in Fig.4 & Fig.8. These were 
taken at a carrier level of -80dB, the 
lowest point at which a readable sig- 
nal is present in both detectors. 

We took the above figures at these 
points because they are of interest 
when flying through weak signal ar- 
eas. It is here that things will go pear- 
shaped very quickly indeed if noise 
or interference are present. 

As you can see, these figures are 
completely at odds with the theoreti- 
cal noise figures so widely available 
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Fig.6: same signal conditions as for Fig.5 but with 


interference from the commutator of an electric motor. 


in text books and which form the ba- 
sis of the "FM" versus "AM" argu- 
ment. To my mind, the anomaly arises 
from the fact that the *FM" system 
uses such small deviations with sim- 
ple receivers and the “AM” system 
uses a gated carrier with unusual re- 
ceivers. They also take no account of 
the ambient noise levels in various 
receiver designs. In this case the FM 
receiver had a much higher ambient 
noise level than the AM receiver and 
it shows quite clearly in the scope 
waveforms. This point is importantin 
the “level of technology” discussed 
previously. 

So here we are well into the story 
and so far the AM system is ahead by 
a nose. It appears that we must dig 
deeper to find out why “everybody” 
believes that “FM is better than AM”. 


Never in its long history was AM 
ever considered perfect. The main 
weaknesses with the AM system from 
an R/C point of view are the AGC 
system and occupied bandwidth. 

The wider bandwidth of the AM 
transmitter is a result of the edge con- 
ditioning (ie, pulse shaping) of the 
carrier blocks which contain many 
harmonics. This is a most difficult 
factor in AM transmitter design. Blow 
the edge conditioning and you can 
end up with a spectrum a mile wide. 

Ifthe time constants are not correct 
on the AGC rail, fast models can ex- 
perience momentary glitches as the 
signal strength gyrates wildly on close 
passes to the transmitter. Here is a 
problem not experienced by commu- 
nications receivers. 

The move to NBFSK, which began 


mitter. This shows the occupied bandwidth as +12kHz 


at -60dB. 


stereo radio is far superior to steam- 
age AM radio, and so it should be, 
with its frequency deviation of 
275КН2. That amounts to a channel 
bandwidth of 150kHz! That is true 
FM. By contrast, AM radio has a band- 
width of a mere +9kHz; no wonder it 
is inferior. 


FM is not FM 


What “everybody” does not know 
is that model R/C equipment does not 
use true FM! To use the term FM to 
describe the method of modulation in 
an R/C transmitter is quite wrong. 

The system of modulation used in 
FM R/C sets is actually NBFSK. This 
stands for Narrow Band Frequency 
Shift Keying. This system is a form of 
direct frequency shift keying and is 
not to be confused with AFSK (audio 
frequency shift keying). This form of 
modulation uses narrow-band carrier 
deviation to transmit the data and let 
me tell you the emphasis is on NAR- 
ROW! Typical frequency shifts are 
around +1.5kHz to +2.5kHz for a max- 
imum channel bandwidth of 5kHz. 

That's in theory. In practice, the 
deviation is more usually -400Hz and 
*2.5kHz for a system bandwidth of 
about 3kHz. In other words, the 
36MHz carrier is shifted back and forth 
by a mere 3kHz. That is a world away 
from the 150kHz deviation applied in 
FM radio. 

Nor can anything better be expected 
with NBFSK, How are we ever going 
to get down to the coveted 10kHz 
channel spacing if we occupy more 
bandwidth? 

So why isn’t the correct term of 


Fig.1: spectrum analysis of a 4-channel AM R/C trans- 


Fig.2: spectrum analysis of a 5-channel FM RIC trans- 
mitter. This shows the occupied bandwidth as +8kHz at 


-60dB (narrower than the AM transmitter shown in Fig.1). 


NBFSK used instead of FM? It really is 
misrepresentation. It never began as a 
deliberate policy but merely came into 
being as a matter of convenience to 
distinguish frequency-shift sets from 
AM sets. After all NBFSK is a form of 
FM and FM rolls off the tongue much 
more nicely than NBFSK, doesn't it? 
The problem is, in the minds of many 
people, FM has come to mean some- 
thing quite distinct from NBFSK. 

The term FM conjures up visions of 
wideband high fidelity stereo sound 
transmission systems, completely free 
of noise and interference. This is the 
underlying theme in the AM versus 
FM argument; AM is “inferior” be- 
cause FM is so much better. 

But the argument is spurious and 
the question should be, “Is NBFSK 
better than AM?” or possibly, “Is 
NBFSK as good as AM?” Do you think 
Lam being deliberately controversial 
here? Well, stick with me because you 
might be surprised. 


AM is really not AM 

Not only is FM not FM but just to 
confound the argument, there is one 
other thing that “every body” does not 
know. The system of modulation com- 
monly referred to as “AM” in the 
model trade bears no more relation- 
ship to AM radio than model “FM” 
bears to broadcast FM! 

Model AM is not AM! It is really a 
gated carrier system and many of the 
objections that apply to AM broad- 
casting just simply do not apply to 
this system. It is a very robust system 
of modulation. 

Add to this receivers designed spe- 


cifically for noise elimination and 
pulse shaping, with ceramic IF filters, 
audio slicers, audio filtering and de- 
coding enable. What broadcast AM 
receiver is designed along these lines? 
The modern AM R/C receiver might 
look simple but it has had a long his- 
tory of development and it works very 
well. 


Comparison tests 


With all of the above in mind we 
embarked on a series of tests to dem- 
onstrate FM and AM performance, We 
used a Silvertone Mk.22 receiver 
which is ideal for comparative testing 
as we could plug in the AM or FM 
modules ahead of the audio slicer. We 
used а loose form of antenna coupling 
to the signal generator which gave a 
practical dynamic range of 80dB. 

Both receiver modules were identi- 
cal in sensitivity. The AM receiver 
circuit is that published earlier in SILL 
CON CHIP and the FM receiver uses 
one of the Motorola receiver chips. 
The signal generator was set at 100% 
modulation for the AM testing while 
the FM modulation was set at -400Hz 
and +2.5kHz, mimicking a popular 
Japanese “FM” R/C transmitter, The 
external modulation was supplied 
from a Silvertone Mk.14 7-channel 
encoder, 

Measured under these conditions 
the signal-to-noise ratio of the AM 
receiver at the detector was -14dB at 
-70dB signal input, the point at which 
the audio slicer was about to shut off 
the pulse train to the decoder. The FM 
receiver measured -12.5dB (also at the 
detector), a figure 1.5dB worse than 
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to heavy noise, carrier and IF frequen- 
cies. 

Fig.8 shows the recovered data from 
the detector of a typical NBFSK re- 
ceiver operating at a very low signal 
level (-80dB). Note the extremely high 
level of white noise. With the carrier 
off, this noise is very high. NBFSK 
receivers need to resort to trickery in 
order to get rid of this noise because if 
the transmitter is turned off or moved 
out of range and that noise got through 
the decoder, the servo gears would be 
reduced to pulp within 30 seconds. 

The trickery consists of adding a 
squelch circuit which detects the loss 
of carrier and shuts down the audio 
preamp, thereby removing the noise 
to the decoder. All of this costs money 
of course and it all adds to the ex- 
pense of an NBFSK receiver. 


AM virtually noise free 

Fig.4 shows the detector of a Mk.22 
AM receiver at the -80dB point and 
therefore running at maximum sensi- 
tivity. Here we are at the very edge of 
the range and yet note the almost com- 
plete absence of noise. This drops toa 
straight line once the carrier noise is 
removed. There is no need for squelch 
for there is not sufficient noise to get 
past the audio slicer in the decoder. 
The decoder shift register is fitted with 
a pulse omission detector to catch 
whatever stray spikes slip past the 
slicer. Servo gears are safe here. 

The reasons for this vast difference 
in two receivers of my own design is 
primarily the fact that I have no con- 
trol over the choice of design and 
transistors in the FM receiver chip, 
whereas I had total control over the 
AM design and components. The tran- 
sistors in the AM receiver were the 
best I could find. 


Limiters 

At this point it is probably oppor- 
tune to raise the issue of limiters. One 
of the major advantages of the broad- 
cast FM system over broadcast AM is 
the fact that the FM system makes use 
of very effective limiters which re- 
move much of the unwanted ampli- 
tude modulation and noise from the 
system. The Mk.22 AM receiver is 
fitted with an audio slicer which also 
removes much of the noise from the 
system. This does essentially the same 
job as the limiter in an FM radio re- 
ceiver. 

So here we are well into the story, 


„having dealt with the two major com- 
у 'айиз against the AM system. And 
have we found? Technically, the 
Та» ceis about equal with shortcom- 
ing n both systems, but the AM sys- 
tem smuch cheaper to purchase and 
mai tain. For those with more money 
than.sense, I suppose this is not suffi- 
cient reason to give the AM system 
the good housekeeping stamp of ap- 
provil. Therefore, let us dig a little 
more deeply. 

Here we move on to point two. A 
serious problem is that interference to 
the “AM system tends to reduce the 
depth of modulation; if the interfer- 
ence is strong enough the modulation 
4.7 Б can be reduced to zero and all 
control lost. The equivalent effect in 
NBFSK sets is the capture effect. If the 
interfering signal is stronger than the 
cazrier, then the receiver can lock on 
to the interfering transmitter, com- 
pletely blocking out the wanted car- 
rier. Again, all control is lost, 

The big difference is that the AM 
system is gradual whereas the FM sys- 
tem isabrupt. Capture isa strong point 
for FM radio broadcasts but a real 
drawback in NBFSK sets. 

When two signals are comparable 
in amplitude, the moment one signal 
becomes even a trifle stronger the re- 
sponse changes and the stronger sig- 
nal assumes control, 

A similar effect occurs at low signal 
levels (almost out of range). The AM 
system will work right down to very 
low signal levels. Control deteriorates 
gradually at the lower levels, thus giv- 
ing some warning that things are be- 
ginning to go pear-shaped. By con- 
trast, the NBFSK system will often 
switch off abruptly with no warning 
when the squelch cuts in or capture 
takes over. 

These points are terribly important 
for it was demonstrated by Phil Kraft 
back in the very early days of propor- 
tional system development (1960s) 
that а system that shuts down abruptly 
was not as good as one that allowed 
the pilot to battle his way through 
noise and interference. 

There is a great deal more to this 
discussion but it all tends to reinforce 
my argument that FM is greatly over- 
sold against AM. When you look at 
the true nature of each of the modula- 
tion systems, gated carrier (AM) ver- 
sus NBFSK (FM), what the argument 
really boils down to is *weak FM ver- 
sus super AM." sc 
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Fig.7: this waveform shows the recovered modulation 
FM receiver (before the squelch 
stage), taken at a transmitter relative signal level of 


from the detector of an 
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Fig.8: same condition as for Fig.7 but with a transmitter 
relative signal level of -80dB. Note that noise is intruding 
seriously onto the signal and is much worse than the 


equivalent AM receiver condition shown in Fig.4. 
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Fig.9: this shows the recovered data after the slicer of an 
for a signal level of -60dB. Note that this 
identical to the AM slicer signal 


FM receiver, 
waveform is virtually 
shown in Fig.5. 


largely in the very busy clubs in Eu- 
торе 1 am told, was largely driven by 
the above two points plus the prob- 
lem of electric motor noise. Electric 
flight is very big in Europe. They 
needed the narrowest channel spac- 
ing possible and stories circulated for 
years about 10kHz operation in Eu- 
rope. 

Yet I was at the MAAA committee 
meeting last year that examined all of 
the latest sets, including the best from 
Europe and America, and that com- 
mittee ruled that 10kHz operation was 
not safe with the current generation of 
NBFSK radios. So what are they doing 
in Europe? It is difficult to get a true 
story on how they are managing the 
frequencies in Europe but it appears 
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as for Fig.9 but with interference from 
electric motor. Note that the data has 


been seriously disrupted, with an extra pulse appearing 


the fourth data block. 


that they allow the use of 10kHz spac- 
ing but only allow every second chan- 
nel to fly simultaneously. Er, isn’t that 
20kHz? Just recently, the MAAA has 
adopted a similar spacing for Aus- 
tralia. 

We were getting better results with 
AM sets in 1969 when I began testing 
systems for narrow band spacing. We 
actually flew Silvertone Mk.7 receiv- 
ers on 5kHz and 10kHz spacing but 
we deemed this unsafe and settled on 
15kHz as the closest safe spacing. We 
flew this spacing for many years with- 
out incident in several Sydney clubs. 
This is still true today as proved by 
the MAAA meeting in Melbourne last 
year. - 

Yet there is а mystery here as a 


quick glance at Fig.1 and Fig.2 will 
confirm. The NBFSK transmitter has a 
slightly lower bandwidth and the re- 
ceiver is more developed with very 
narrow filters, so how is it that the 
more simple AM system delivers com- 
parable results from a band spacing 
point of view? 

Ironically, the big difference be- 
tween the AM and NBFSK receivers 
in regard to band spacing is that the 
AM receiver has AGC (automatic gain 
control). This drastically reduces the 
signal levels arriving at the IF filters 
and thereby reduces the stress on these 
filters. 

In contrast, the NBFSK receiver with 
no AGC always runs at full sensitivity 
and the filters are subject at all times 
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Fig.1: two boxes to house the Jaycar drivers 
can be cut from one sheet of 12mm MDF, 
measuring 1200 x 450mm. This diagram shows 
a proposed cutting plan which provides all 
sides of both enclosures, with a little offcut left 


over. 


BOTTOM BOTTOM 
136 x 200 136 x 200 


TOP TOP 
136 x 200 136 x 200 


SIDE SIDE 
212 x 224 212 x 224 


SIDE SIDE 
212 x 224 22 x 224 


BACK BACK 
136 x 224 136 x 224 


FRONT 
160 x 224 


FRONT 
160 x 224 


MATERIAL: 12 x 450 х 1200 MDF 
DIMENSIONS ІМ MILLIMETRES 
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ARTS LIST 


2 5-inch magnetically shielded woofers, Jaycar 
CW-102 3 

2 magnetically shielded dome tweeters, Jaycar 
CT-2006 М 

2 35тт speaker ports, Jaycar СХ-2678 or 
equivalent г 

2 9-ріп “Р” plugs 

2 9-ріп “D” backshells 

1 short cable with 3.5mm miniature stereo plugs 

1 1200 x 450 x 12mm sheet of MDF 

2 pieces of Innerbond, 220mm x 160mm 

14 3mm x 20mm screws 

4m heavy duty figure-8 cable (woofers) 

4m light duty figure-8 cable (tweeters) 

8 12mm square self adhesive feet 

grille cloth 

PVA wood glue 

speaker sealant (mastic) 


carpenter, take your sheet of MDF to your local cabinet 
maker and ask him to cut it for you. Mine only charged 
me $5, which seemed a very reasonable price to get all 
the panels square and the exact size. Actually, while 
you are there, you might ask the cabinetmaker if he 
will make the boxes up for you, together with the holes 
cut in the front baffle. You will save quite a bit of work. 

The two front panels (one for each box) each meas- 
ure 160 x 224mm. When you are marking the positions 
of the tweeter, port and woofer holes, mark one for a 
left channel speaker and one for aright channel speaker. 
Fig.2 shows the hole positions for the right channel 
speaker and these should be flipped over for the left 
channel speaker, to keep the tweeter at the outside 
edge of the enclosure. 

Cut the large holes with a jigsaw and sand the edges 
with a medium grade of emery paper. Temporarily sit 
the speakers and the plastic port in their respective 
holes and mark the mounting screw positions, Then 
drill each hole with a 3mm drill. 

Once this is done the box can be assembled. You 
may or may not decide to assemble the box with timber 
cleats but either way, the back panel fits between the 
sides; it should hold the box square as you assemble it. 
We suggest that you place the back panel on a flat 
surface and then "wrap the two sides and top and 
bottom panel around the rear panel. Use plenty of glue 
and panel pins to hold the panels while the glue dries. 
Ideally, you should use clamps to hold the panels 
together while they are assembled as this makes it 
easier to hold everything square. 

Make sure that the all edges of the side panels are 
flush with each other at the front, so that they make a 
good join with the front panel when it is attached. It is 
the last panel to be screwed into place. 

When all the glue joints are dry, drill а 0mm hole for 
the speaker leads in the rear panel of both boxes. 

The next stage it to finish the boxes either by paint- 
ing, veneering or possibly even by covering them with 


Get big sound from your 
computer with this . . . 


Last month, we introduced this high 
performance Multimedia Sound System and 
gave circuit and constructional details of the 
sound card which fits into a slot in your PC. 
This month, we complete the story with the 
constructional details of the speaker boxes. 


Design by RICK WALTERS 


Not only does this system deliver 
much higher sound quality than the 
vast majority of Multimedia speakers 
with their tinny little drivers but the 
all-up cost is quite a bargain. In fact, 
this month we present the details of 
not one but two different versions of 


the speaker boxes. Both employ fully 
magnetically shielded drivers and 
both have been designed with the help 
of BassBox CAD software. 

The first system to be featured uses 
magnetically shielded drivers from 
Jaycar and has a speaker box with 


external dimensions of 224mm high, 
160mm wide and 212mm deep. A per- 
spective diagram of the enclosure is 
shown in Fig.2. It is made of 12mm 
thick MDF (medium density fibre- 
board). 

Two of these boxes can be cut from. 
one sheet of 12mm MDF, measuring 
1200 x 450mm. Fig.1 shows a pro- 
posed cutting plan which provides all 
sides of both enclosures, with a little 
offcut left over. If you are cutting this 
with a circular saw, don't just mark up 
the sheet and slice away otherwise 
you will end up with wrong-sized 
sheets. You must allow for the kerf 
(width of the saw cut) otherwise you 
will end up with unusable pieces. 

Better still, if you are not an expert 
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The di 


ers can be left exposed but since they are going to be used on your 


desktop we suggest that they be covered with a grille cloth frame (as shown at 
left) to avoid accidental damage. This grilled cloth frame can be bent up from 
coat hanger wire and then covered with a light material. 


coat hanger wire to make a speaker 
cloth frame the size of the front of the 
box and supported it at the top on two 
flathead nails 10mm in from each 
edge. Two round head nails were used 
on each side to locate the frame, so it 
would not move sideways. 

A piece of suitably coloured light 
material was made into a miniature 
pillow case and slid over the wire 
frame. The open end was tucked un- 
der the front edge of the box and held 
with a couple of staples. Then the 
rubber feet were stuck on. 


Final assembly 


Once the box is finished to your 
satisfaction you can begin the final 
assembly. The tweeter can be mounted 
directly on the front panel; its large 
flange gives a good seal. The same 
applies to the woofer flange. How- 
ever, before both woofer and tweeter 
aro mounted you will need to connect 
their respective wires. 

Use thin figure-8 flex with a stripe 
to connect to the tweeter, wiring the 
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stripe to the negative lug. The woofer 
has two pairs of connections; connect 
the negative terminals together and 
the positive terminals together and 
then wire the paired terminals with 
thick figure-8 striped wire; the stripe 
goes to the paired negative terminals. 
Feed both woofer and tweeter leads 
through the hole you previously 
drilled in the rear panel. Apply a large 
dob of mastic around the hole, both 
inside and out, pushing it in as far as 
you can, to prevent air leaks. 

Remove and discard the outer sleeve 
from the plastic port. Cut the remain- 
ing port to a length of 20mm, meas- 
ured from the face, and mount it on 
the front panel using mastic seal 
around it. 


Fig.3: the pinouts 


for a DBS plug. 
Wire the speaker 
s7; leads to itas 
psy connector described in the 
SOLDER SIDE | text. 


Place one piece of Innerbond, meas- 
uring 220 x 160mm, loosely in each 
enclosure. This is used to help damp 
any internal reflections. 

Cut the speaker leads to a suitable 
length for your computer setup and 
then solder them to the DB9 plug. 
Fig.3 shows the pinouts on the plug. 
Solder the woofer positive leads to 
pins 1 & 6 and the negative leads to 
pins 3 & 8. This leaves plenty of room 
to solder the two thin figure-8 leads; 
positive to pin 4 and negative to pin 5. 

You can now test the speakers by 
using a multimeter switched to the x1 
Ohms range. A click should be heard 
from each speaker as the prods are 
applied to the appropriate plug pins. 


Equalisation resistors 


Before you install the amplifier card, 
you will need to install the equalisa- 
tion resistors R1-R8. As it happens, 
the values are the same for both ver- 
sions of the speaker box presented in 
this article. R1 & R3 are 1.5kO, R2 & RA 
are 10kQ, R5 & R7 are links, and R6 & 
R8 are omitted. 

To install the amplifier, first remove 
the mains lead from your computer, 
open the cover and remove the blank- 


Fig.2: this perspective diagram 
shows how the enclosure for the 
Jaycar drivers goes together. 


40 


wall paper. If you paint, you will first 
need to fill any holes and any surface 
imperfections with a product like 
Spak-Filla and then sand smooth. We 
suggest a satin or low gloss paint for a 
washable finish. Gloss paints show 


every surface imperfection while flat 
finishes tend to show dirt. 

We painted ours with a water based 
driftwood colour which matches the 
computer reasonably well. 

You may wish to leave the speakers 


A : ПО DIA (WOOFER) 
В: 51 DIA (TWEETER 
©: 45 DIA [VENT] 


224 


JAYCAR 


exposed as they look quite impressive 
but they are then prone to damage. 
Many commercial units use alu- 
minium mesh for protection but this 
is not ideal for the best sound. 

We bent and soldered lengths of 
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Fig.5: this perspective diagram 
shows the enclosure for the 


Altronics drivers. 
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Fig.4: this is the cutting 
plan for the enclosure to 
house the alternative 
Altronics drivers. 
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FRONT 
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TOP 
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MATERIAL: 12 х 450 х 1200 MDF 
DIMENSIONS IN MILLIMETRES 


This version of the Multimedia Speakers is taller but not 
as deep as the other version and does not use a port tube. 
The hole in the baffle is sufficient to tune it. 


Version 2: The 
Altronics Alternative 


This second version of the speakers uses magnetically 
shielded drivers supplied by Altronics in Perth. These 
speakers are a little larger than the other version pre- 
sented in this issue so the speaker box has different 
dimensions and its volume is six litres (versus five litre 
for the other version). 

It is taller but not as deep, Fig.5 shows the perspective 
view. The arrangement of the front panel is different 
from the first version and the front panel is now glued in 
place, while the back panel is screwed, It was made this 
way to enable all panels to be cut easily from the same 
1200 x 450mm sheet of MDF — see Fig.4. 

No plastic port is required for this second design. The 
box is tuned to the correct frequency with just the front 
panel hole and does not need any additional porting. 
Both speakers have spade terminals and if you don't 
wish to solder the wires to these you could fit spade lugs 
to the ends of the wires. The woofer only has one 8Q 
voice coil and you will not have to parallel the voice 
coils as detailed in the text. 


PARTS LIST (Ver. 2) 


2 5-inch magnetically shielded 80 woofers, — 
Altronics C-3085 far? 

2 magnetically shielded 80 dome tweeters, 
Altronics C-3005 T й 

2 9-pin “Р” plugs 

2 9-рїп “Р” backshells 

1 short cable with 3.5mm miniature stereo plugs 

1 1200 x 450 x 12mm sheet of MDF 

2 pieces of Innerbond, 270mm x 190mm 

20 3mm x 20mm screws 

4m heavy duty figure-8 cable (woofers) 

4m light duty figure-8 cable (tweeters) 

8 12mm square self-adhesive feet 

grille cloth 

PVA wood glue 

speaker sealant (mastic) 
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600W DC-DC converter 
for car hifi systems 


Despite its heavy-duty circuitry, the 600W 

DC-DC Converter is easy to build. Provided 
you correctly follow the step-by-step details 
for winding the transformer, it should work 


first time. 


PART 2: By JOHN CLARKE 


IRTUALLY ALL the parts for 

the 600W DC-DC Converter are 

mounted on a PC board coded 
05308961 (310 x 214mm) and this is 
installed in a 2-unit rack case. A small 
label affixes to the front panel to pro- 
vide the legends for the LED indica- 
tors. 

Begin the construction by assem- 
bling the case. This done, insert the 
PC board so that its front edge sits 
against the front panel. Position the 
board so that there will be a 16mm 
gap between the edge of the heatsink 
(when this is mounted in position) 
and the lefthand side of the case. 

Now mark out and drill 3mm holes 
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in the base of the case for the seven PC 
board mounting pillars. One mount- 
ing hole is located adjacent to each 
corner of the board, one is in the cen- 
tre of toroid inductor L1, another is 
located between the two bus bars to- 
wards the rear, and one is adjacent to 
transformer T1. 

The next step is to check the vari- 
ous hole sizes on the PC board. Note 
that 2mm holes are required at all 
locations where 1.78mm wire is in- 
serted. These include the source con- 
nections of Mosfets Q3-Q5 and О8- 
Q10, the interconnections to diodes 
D3-D6, the connections from the 6 x 
10uF capacitor bank to the bus bars, 


and the link from T1 to the centre of 
the 2200НЕ capacitors. 

The 2200uF capacitor lead holes 
need to be 3.5mm diameter, while the 
mounting holes for the bus bar secur- 
ing screws need to be 4mm diameter. 
In addition, 4mm holes are required 
for the output supply rails (-V, OV & 
+V) adjacent to the 2200uF capaci- 
tors. The mounting holes for fuse F1 
should be 8mm diameter. 

Next, check that all the Mosfet and 
diode screw mounting holes are 3nm 
and that the four holes used to secure 
L1 to the PC board are large enough to 
accept the cable ties. The holes for the 
Lia and Lib leads and for the trans- 
former pins need to be at least 1.5mm 
in diameter. Fuse F2 requires a 2mm 
hole, while the holes for the Mosfet 
leads should be about 1.5mm. 

The large heatsink specified is a 
fan-type with fins running down ei- 
ther side of a central flat area. For this 
project, one set of fins is removed 
using a hacksaw, so that the heatsink 
measures 69mm wide. If necessary, 
the length should be trimmed so that 
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[3= 66.7 hertz Qe 0.400 Оз= 0354 for the Altronics version of 
QL = 7.0 7.2 ohms поз 0.377% the Multi-Media Speakers. 


normal 


Sens= 87.96 dB (1 watt) 


The two versions sound very 


1 (round) 
3.00 cm 
8.30 cm 


ing plate from an empty slot, prefer- 
ably one closest to the power supply 
connectors on the main board. Plug 
the amplifier card into the slot and 
secure it in place with the retaining 
screw. Insert the speaker plugs in the 
sockets and tighten the retaining 
screws. The left speaker is fed from 
the top connector. Close the computer 
and reconnect the mains lead. 

You will have to make, or buy, a 


connecting cable to link your sound 
card to the amplifier card. The 3.5mm 
stereo socket we used on the PC card 
seems to be becoming the new stand- 
ard so you will need a cable with a 
stereo 3.5mm socket at each end. 
The presets on the amplifier card 
should be adjusted to give a suitable 
level when your sound card volume 
control is at its normal setting. 
Finally, please note that the 22kQ 


similar to each other. 


bass boost resistors on pins 2 & 6 of 
їСта & IC1b on the amplifier card 
should be changed to 10kO, while the 
associated 150kQ resistors on pins 3 & 
5 should be changed to 68kQ. Also, 
note that the 0.1uF monolithic capaci- 
tors specified in the parts list are used 
as supply bypasses. Their positions 
can be clearly seen as small blue ca- 
pacitors on the colour photo on page 
67 of last month’s issue. sc 
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BUK436 MOSFET MOUNTING 
Fig.8: this diagram shows the mounting details for the power 
diodes (top) and the BUK436 Mosfets (bottom). Note that the 
metal tabs of these devices must be electrically isolated from the 
heatsink using insulating washers and bushes. 


the heatsink is exactly 214mm long. 
File all edges to a smooth finish after 
cutting. 

The heatsink can now be positioned 


TABLE 1: RESISTOR COLOUR CODES 


Value 
1MO 
470kQ 
4тко 
27ко 
токо 
6.8ко 
алко 
2.2kQ 
100 
4.72 
10 


üuaooooooooooco 
ооч ово сю о = 
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on the PC board and the various hole 
positions marked. Drill 3mm holes at 
the two mounting pillar locations and 
for the diode mounting screws. The 


4-Band Code (1%) 

brown black green brown 
yellow violet yellow brown 
yellow violet orange brown 
red violet orange brown 
brown black orange brown 
blue grey red brown 
yellow violet red brown 
red red red brown 

brown black black brown 
yellow violet gold brown 
brown black gold gold 


TABLE2: CAPACITOR CODES 


о Value IEC Code EIACode 
O 0.47uF 470n 474 
о ОЛиЕ 100n 104 
O .0056uF  5n6 562 
a .o0tuF 1п0 102 


Mosfet mounting holes should be 
drilled to 3.5mm, so that they accept 
insulating bushes (see Fig.8). 

You also need to drill mounting 
holes for the thermal cutout switch 
(TH1). This mounts on one of the 
fins, as shown in Fig.7. Deburr all 
holes using an oversize drill and check 
that the heatsink mounting holes for 
the Mosfets and power diodes are 
smooth and free of any metal swarf. 


PC board assembly 

Begin construction of the PC board 
by installing the resistors, diodes (ех- 
cept for D3-D6) and ICs, plus trimpot 
УК1 — see Fig.7. Table 1 shows the 
resistor colour codes but it is also a 
good idea to check the values using a 
digital multimeter before installing 
them. The wire links associated with 
the low-current circuitry (bottom of 
Fig.7) can also be inserted at this stage. 
Take care with the orientation of the 
diodes and ICs. 

The next step is to install six PC 
stakes to accept the external low-cur- 
rent wiring connections. Two of these 
stakes are installed at the TH1 wiring 
points (7 & 8); two at the fan wiring 
points (9 & 10); one to accept ће +127 
ignition lead; and one at the ground 
point (11). 

The fuseholder clips for F2 (1A) 


5-Band Code (1%) 
brown black black yellow brown 
yellow violet black orange brown 
yellow violet black red brown 
red violet black red brown 
brown black black red brown 
blue grey black brown brown 
yellow violet black brown brown 
red red black brown brown 
brown black black gold brown 
yellow violet black silver brown 
brown black black silver brown 


a С 


FROM IGNITION 
Fig.7: install the parts on the PC board as shown here, taking care to ensure that all polarised parts are correctly oriented. 


NOVEMBER 1996 6 


This is the completed prototype, ready for installation in the boot of a car. Note 


so that the fan can do its job. 


can now be installed. Note that each 
clip has a small lug at one end to hold 
the fuse in place, so be sure to install 
them the correct way around, 

LEDs 1-3 and the four small-signal 
transistors (Q1, Q2, Q6 & Q7) go in 
next. Note that LEDs 1-3 are mounted 
at full lead length so that they can 
later be bent over and pushed through 
the front panel. Take care to ensure 
that they are oriented correctly — the 
anode lead is the longer of the two. 
LED 1 is the red LED, while LEDs 2 & 
3 are green. 

Be sure to mount the correct tran- 
sistor type at each location. Q1 & Q6 
and NPN types while Q2 & Q7 are 
PNPs, so don't get them mixed up. 

At this stage, the capacitors can all 
be installed on the PC board. Install 
the small MKT capacitors first (see 
Table 2 for the codes), then move on 
to the larger values. The 10uF 100VW 
capacitors between the bus bars are 
bipolar types and can be mounted 
either way around. However, the two 
10pF 16VW capacitors must be mount- 
ed with the correct polarity, as must 
the four 2200uF 100VW units. 

Note that the latter have terminal 
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that holes must be drilled in the front and rear panels in line with the heatsink, 


numbers on their bases. Pin 1 is the 
positive terminal, while pin 5 is the 
negative terminal. Their bodies also 
have unusual arrow markings down 
the negative side. 


Brass link bars 


To cater for the heavy currents in- 
volved in the output stage, the circuit 
board carries two brass link bars and 
these are mounted using 3mm screws 
into tapped holes from the underside 
ofthe PC board. Once these bars are in 
place, run the connections to the adja- 
cent capacitor bank and to the sources 
of the Mosfets using 1.78mm diam- 
eter solid core wire. 

This same.wire should also be used 
for the interconnections between D3- 
D6 and for the connections between 
these diodes and transformer T1. In 
addition, a link using this wire is run 
from the transformer to the centre of 
the 2200uF capacitors. 

Once this wiring has been com- 
pleted, solder three 4mm nuts to the 
underside of the PC board at the (+), 
OV and (-) output terminal positions 
near the 2200uF capacitors. This is 
best done with the nuts attached to 


their 4mm screws, so that they line up 
with the board holes correctly. 


Transformer winding 

Transformer T1 is wound using cop- 
per sheet for the primary and enam- 
elled copper wire for the secondary. 
Fig.9 shows the details. 

First, use a pair of tinsnips to cut 
the copper sheet to size, as shown in 
step 1 of Fig.9. This done, solder 
suitable lengths of 3.3mm? insulated 
copper wire to the tags as shown in 
step 2. When doing this, flatten the 
stripped wire strands with a pair of 
pliers, so that they sit right down on 
the tags. 

Note that where two connections 
are shown to a tag, it's best to use a 
single length of wire bent in half. Re- 
move the insulation from the centre 
point and bend the wire into a sharp 
U-shape, so that the leads emerge at 
right angles from the copper strip. 

Once all the connections have been 
made, cover the top of the copper 
sheet with a layer of insulating tape. 
Be sure to also cover the soldered tags. 
This done, label the relevant leads 
with the numbers 1-6, as indicated on 
the diagram. You can do this by at- 
taching a small piece of masking tape 
to each lead and writing on this. 


3 
@ = я 
вазу, th 
ER 
ш 9 122 3 Р 
L 295 
- 
PRIMARY WINDING MATERIAL: 0.315mm THICK COPPER SHEET 
PRIMARY WINDING 
BLACK BLACK BLACK BLACK 
220mm 220mm RED RED 220mm 220mm 
(5) (6) 100mm 100mm (2) (3) 
COVER COPPER STRIP 
© WITH A LAYER OF [START 
INSULATING TAPE END 
SOLDER ON 
UNDERSIDE 
ALL WIRES INSULATED 
3.314. mm COPPER 
RED RED BLACK 
Eod 100mm 100mm 220mm 
(4) PRIMARY WINDING DETAILS Ш 
(2) (3) 
пози 5 т в 20 
ю === 1 оо © 9 о © 
шшс. 5 
WIND а 
4 TURNS E @ 
ооо ооо 
Ө) 7 55 Е «3 аа АА а CE A 
SECONDARY WINDING 
125mm DIA ENCU 
PRIMARY WINDING BOTTOM VEN 
ОМ FORMER ibis op aini SEE TEXT FOR NUMBER OF TURNS 
142-354 
m 122.3; 


Fig.9: this diagram shows the step-by-step winding details for transformer Т1. Note that the 
primary is wound using copper sheet and this must be cut to the shape shown — see text. 
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This close-up view shows the mounting details for the power diodes, Mosfets 


board using a pair of cable ties. 


black leads from transformer Т1. These 
leads were all numbered, from 1-6. Be 
sure to connect the correct lead to the 
metal tab (drain) of each Mosfet — see 
Fig.7. 

Note that the type of insulating bush 
supplied may have a flange attached — 
if so, this should be cut off using a 
sharp knife. Note also that if mica 
washers are used, it will be necessary 
to smear heatsink compound on both 
sides. If silicone washers are supplied 
instead, then you do not need heatsink 
compound. 

When all the Mosfets are in place, 
use a multimeter to confirm that their 
metal tabs are correctly isolated from 


and the thermal cutout (TH1). The toroid inductor (L1a & L1b) is secured to the 


the heatsink. If you do find a short, 
remove the device and correct the 
problem before proceeding further. 

The power diodes (D3-D6) are 
mounted next. These are installed in 
a similar manner to the Mosfets, again 
using an insulating washer and a bush 
(with a flange) — see Fig.8. As before, 
use your multimeter to confirm that 
the device tabs are correctly isolated 
from the heatsink. 

When everything is correct, solder 
all the Mosfet and diode leads to the 
PC board. This done, bolt the thermal 
cutout (TH1) to the heatsink as shown 
in Fig.11 and use light-duty hookup 
wire to connect its leads to points 7 & 


8 (near F2) at the far end of the PC 
board. 

The wiring from T1 can now be 
completed by connecting its red wires 
to the link bar as shown. The toroid 
inductor (11а & Lib) can also be 
mounted at this stage. It is held in 
place using two small cable ties which 
pass through holes in the PC board. 


Current sensing resistor (Rsc) 


The Rsc lead is made using a 55mm 
length of 3.5mm? wire. Each end is 
terminated by connecting it to a large 
eyelet using generous amounts of sol- 
der. The lead is then insulated using 
heatshrink tubing. For the time be- 
ing, attach one end only to the link bar 
as shown in Fig.7. 


Final assembly 


Begin the final assembly by attach- 
ing the PC board to the case baseplate 
using 15mm standoffs and screws. 
This done, position the fan so that its 
blades line up with the heatsink fins 
and mark out suitable mounting hole 
positions on the rear panel, Drill these 
holes to accept 3mm machine screws. 

Next, mark out the positions for the 
Rsc wire connection to the rear panel, 
the adjacent ground wire connection 
and the two cable gland holes. These 
holes can now be drilled or punched, 
as appropriate. A large hole must also 


Below: we dressed up the large hole 
cut for the fan in the rear panel by 
adding some aluminium trim but this 
can be considered optional. Make 
sure all cables are firmly secured. 


Make sure that you don’t get the 
leads mixed up, otherwise the con- 
nections to the drains of the Mosfets 
will be wrong. The red leads do not 
need labelling since they are all con- 
nected to the positive link bar, 

The copper strip can now be wound 
onto the former as shown in step 3 of 
Fig.9. Start from the top of the former 
and slide the solder tags into the slot- 
ted plastic flanges (you will need to 
make these slightly wider using a file 
or a pair of sidecutters). This done, 
wind on two turns and check that the 
solder tags with the red wires now 
slot into the flanges on the top of the 
transformer, along with the solder tags 
at the start end. 

Finally, complete the primary by 
winding on the next two turns, fin- 
ishing again at the top of the former. 
Secure the winding with a layer of 
insulating tape, taking care to ensure 
that the solder tags are not shorting to 
each other, 

The secondary is wound directly 
over the primary winding. First, check 
Table 3 for the number of turns re- 
quired to obtain the desired output 
voltage from the converter. This done, 
cut four 1.5-metre lengths of 1.25mm 
diameter enamelled copper wire and 
terminate one end of each onto pins 
4, 5, 6 & 7, respectively (the wire 
ends are easily stripped by using a 
soldering iron to melt the enamel). 

Now wind on all four wires simul- 
taneously in the direction shown, with 
each wire sitting directly alongside 
the others (ie, not jumbled up). Insu- 
late each layer with a layer of electri- 
cal tape and continue until the requi- 
site number of turns has been wound 
on. 

Terminate the ends onto pins 17, 
16, 15 & 14 respectively. This done, 
use a multimeter to check that pin 4 
connects to pin 17, pin 5 to pin 16, 
pin 6 to pin 15 and pin 7 to pin 14. 

The transformer is now assembled 
by sliding the cores into the former 
from each end and fitting the metal 
clips. Once the transformer has been 
completed, strip the ends of the pri- 
mary leads and crimp eyelet lugs to 
the black leads only. 


Inductor L1a, Lib 


Fig.8 shows the winding details for 
Lia and Lib. These are wound on a 
common Neosid 17-745-22 ring core 
using 1.5mm diameter enamelled cop- 
per wire. 


The fan is mounted on the rear panel, in-line with the heatsink, using 9mm 
tapped brass spacers. Orient the fan as shown here, so that it blows the air out 
through the holes drilled in the rear panel. 


Ue 
MT, 15mm DIA ENCU 


ub 
MT, 15mm DIA ENCU 


FORMER: NEOSID 17-745-22 
IRON POWDER TOROID 


Fig.10: inductors Lia and Lib are 
wound on a common toroid former, 
as shown here. 


Table 3: Transformer Winding 
Required Output | Turns Оп Secondary 
+65-70V 12 
+60-65V 11 
| 255-60V 11 
+50-55V 10 
+45-50V 9 
|ё 240-45V 8 
+35-40V 2 
430-35V 7 
|8 +20-30V | 6 


You will need about 600nim of wire 
for each coil on this ring core. Wind 
on the 14 turns for inductor ІЛа first, 
then wind on the turns for Lib. Be 


sure to wind the coils in the direc- 
tions shown in Fig.8. 


Copper strap 

The copper strap connecting the link 
bar to fuse F1 is made from 0.6mm 
thick copper sheet. Begin by cutting a 
75 x 18mm piece, then drill a 12mm 
hole in one end and an 8mm hole in 
theother. This done, bolt theend with 
the 12mm hole to the link bar, as 
shown on Fig.7. The copper strap is 
then bent down so that its 8mm hole 
lines up with the adjacent fuse mount- 
ing hole. 

Fuse F1 can now be mounted in 
place on the copper strap and secured 
using an 8mm bolt, nut and washer. 
An 8mm bolt, nut and washer should 
also be used to temporarily secure the 
other end of the fuse. 


Heatsink mounting 

The next step in the assembly is to 
fit the heatsink to the PC board. This 
is secured at the two main mounting 
points using 15mm tapped standoffs 
on the PC board side and 3mm screws 
from the heatsink side. 

Next, bend the leads of the Mosfets 
(Q3-Q5 & Q8-Q10) at right angles so 
that they go through the PC board 
holes (check also that their metal tabs 
line up with the heatsink mounting 
holes). This done, mount each Mosfet 
on the heatsink using an insulating 
washer, bush, spring washer, eyelet 
lug and nut as shown in Fig.8. 

The eyelet lugs used are the ones 
that were previously crimped to the 
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be cut in the rear panel in line with 
the fan blades, to allow the air to 
escape. If necessary, the larger holes 
can be made by drilling a series of 
small holes around the inside diam- 
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eter or the marked area, then knock- 
ing out the contre piece and filing to a 
smooth finish. 

The fan can now be mounted on the 
rear panel using 9mm tapped brass 
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Fig.12: this PC etching pattern is shown 71% of actual size. It can easily be reproduced full-size using a photostat 


machine set to a standard enlargement of 1.41. 


spacers and machine screws. Be sure 
to orient the fan во that it blows tho air 
out of the case. This done, attach the 
rear panel to the case and bolt the free 
end of Rsc to the case, along with the 
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negative battery lead. The cable glands 
can now be fitted, along with the 
ground eyelet. 

The ground eyelet connects to point 
11 on the PC board. This connection 
can be run using medium-duty hook- 
up wire. 

Moving now to the front panel, you 
will need to drill a series of airflow 
holes in line with the heatsink (see 
photo) plus three holes for the indica- 
tor LEDs. The latter are best drilled 
after first attaching the front panel 
label and this should be carefully po- 
sitioned to ensure that it lines up with 
the on-board LEDs. Make the LED 
indicator holes just large enough to 
accept the plastic bezels. Once these 
have been fitted, attach the front panel 
and push the LEDs into place. 

All that remains now is to complete 
the wiring as shown in Fig.11. First, 
connect the fan to points 9 & 10 on the 
PC board. To do this, you will need to 
extend the existing fan leads, taking 
care to ensure that the joins are well 
insulated with heatshrink tubing. 

Next, attach the output leads to the 
screw terminals using crimp eyelets 
and 4mm screws, star washers and 
nuts, The star washers bite into the 
copper on the PC board, thereby en- 
suring good contacts. The +12V igni- 
tion lead should also be connected at 
this stage — use red medium-duty 
hookup wire for easy identification. 

The ignition lead and the three out- 
put leads pass through one of the 
cable glands on the rear panel. Tighten 
this gland firmly to prevent cable 
movement. 

Finally, the battery cables can be 
installed. These are run using heavy- 
duty 4GA cables (red for positive, black 
for negative) which terminate into 
large eyelets. You will need a heavy- 
duty soldering iron to solder these, if 
they haven't already been connected. 
The positive lead passes through the 
second cable gland and is bolted to 
one end of fuse F1, while the negative 
lead is bolted to the rear panel. 


Testing 

Ifyou have a power supply capable 
of delivering 12V at 1A or more, it 
can be used to test the inverter. Alter- 
natively, you can use a car battery 
with F1 initially replaced by a 10A 
automotive fuse. This can be wired in 
using hookup wire around the 8mm 
bolts and by using large clips for the 
battery connection. 


First, connect the positive and nega- 
tive leads to the supply terminals, 
then connect the ignition lead to the 
positive terminal. The power supply 
will be loaded down fora few seconds 
if a low current supply is used as the 
output capacitors charge. 

Once the capacitors are charged, 
the standby current should be around 
300mA due to the fan. Check that the 
power LED and (+) and (-) supply 
LEDs all light, then adjust VR1 to ob- 
tain the correct positive and negative 
output voltages. 

Next, check that the converter 
switches off when the input voltage is 
reduced to less that 10V. Of course, 
this is only really practical if you are 
testing the converter using a variable 
supply. If you are using a battery, test 
that the unit switches off when pin2 
of IC1 is pulled to ground (you can do 
this usinga test lead but be careful not 
to short any of the adjacent IC pins). 

If the 10A fuse blows when a bat- 
tery is used, the problem probably 
lies in the transformer wiring. Alter- 
natively, the Mosfets or diodes may 
be shorted to the heatsink. Recheck 
all wiring and component placement 
if you strike problems. 

Assuming everything works cor- 
rectly, reconnect the 63A fuse for F1. 
The unit can now be installed in a 
vehicle but be sure to follow these 
guidelines: 

(1). The heavy duty supply wiring 
to the converter must connect directly 
to the battery terminals. You can pur- 
chase battery terminals that will al- 
low the converter connection plus the 
normal automotive battery wiring. 

(2). The wires should be run through 
the engine bay firewall via grommets 
and pass under the vehicle carpet or 
mats. Entry to the boot should be via 
grommets as well. 

(3). The ignition connection should 
be made at the fusebox so that the 
converter will be powered whenever 
the ignition is on. Alternatively, a 
dashboard switch can be installed so 
that it is turned on separately. 

(4). Make sure that the polarity is 
correct when connecting the output 
supply rails to the amplifier. 

(5). Run the loudspeaker connec- 
tions using twin cable. Don’t use the 
vehicle chassis as а return connection 
for the loudspeaker sinco heavy cir- 
culating currents can occur within the 
ground wiring and this could lead to 
noise problems. sc 


For years you have probably 
looked at international satellite TV 
systems and thought “one day" 


YOUR OWN INTERNATIONAL 
SYSTEM FROM ONLY: 


PAY NO MONTHLY FEES 
For Gorizont, Rimsat, Panamsat, 
Asiasat Il, Palapa Cı, Apstar 2R*, Intelsat 
Programming available from Russia, India, 
China, USA, Asia, Indonesia, Tahiti, Philipinnes 


HERE'S WHAT YOU GET: 
» 400 channel dual input receiver 
preprogrammed for all viewable satellites, 
* 2.3m perforated sheet antenna 
e 20°K LNB 
• LNB cover 
e High efficiency feedhom 
• 25m coaxial cable, with connectors 
Analogue multisystem converter 
e Fixed elevation and azimuth rods. 


BEWARE OF IMITATORS 
li L 


PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 
VISIT OUR INTERNET SITE: http://www.avcomm.cor 
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Multi-Function Remote Car Alarm 


Bde 


MASSIVE $50 
on a comprehensive car 7 
security system! 
TMISMONIM Xm 


backup and tamper pro 
selectable exit delay and automatic re-arming 
* User selectable auto arming « Starter di 
glove box switch * Automat 
20 seconds when alarm is disarmed * Alarm memory indicates whi 
+ 60 second siren with auto reset * Two colour LED stat 

ral locking (where fitted) 
features such as boot release, 


s 5205 Normaly $199, now 5 1 49 BARGAIN 


en * Child proofing and anti 


Professional Rack Frames and Panel Sets 


Featuring an industrial strength black powder coat finish and made right here in 


Australia, they conform to international rack frame specifications. Ideal 

for use in professional audio installations, band gigs, computer patch 

b panels etc. Save Hundreds of Dollars on Similar Custom Made Rack 
= ames, and THIS MONTH SAVE ЗО Supplied in Kit Form, 

| е | SAVE 30%! f Шш poe This 

| Suitable for ho No. Height Normally Month 

» grt deu H5312 Rack Frame12 Unit Black 633mm $169 — $115 

а онерде H5313 Side & Top Panels for H 5312 so $75 

Ш 3 kis epe H5318 Rack Frame 18 Unit Black 903mm — 5169 | 5130 

| weight. H 5319. Side & Top Panels for Н 5318. sus — $80 

| ВЕ DS H5324 Rack Frame 24 Unit Black 1170mm $209 — $145 

ducks Of fhece H 5325 Side & Top Panels for H 5324 змо $105 

f H5330 Rack Frame 30 Unit Black 1435mm $229 $160 

H5331 Side & Top Panels for H 5330 se $115 

NU H5338 Rack Frame38Unit Black 1792mm 529 $190 

` H5339 Side & Top Panels for H 5338 sı | $140 

Н 5152 ла Vent Panel $us $15 


ми: 


MAIL ORDEI 


DS JF J FoF Perth Business Centre, W.A. 6849 


$4.00 to 500gms, 
$8.00 1kg-Skg. Where possible 
despatch via Australia Post. Allow approx 9 days fr 
when you receive goods. 
Up to 3kg is 
your order the day received (if placed before 2.00PM WST) and despat 
delivery the next day. Country areas please al 


process your ord 


о 1560 Was $49: 
Q 0175 CRO Probe to 


Digital Function & 
Sweep Generator 


s variable rate and 
idal, triangle and square 
adjustable 


ith sin 
ry. Output frequency i 
features а 2MHz bandwidth. 4 digi 


panel dial 
outer 


now $445 


uit $39.95 


A Very Versatile Piece 
of Test Gear! Thr 
Instruments in One! 


Insulation Tester 


Checks insulation electrical strength to 
200MQ. with a marked scale to 100M2. Also 
measures AC voltage to 450V, with a simple 
push-to-check button operation. Insulation 
esters, or meggers are used for checking 
insulation breakdown in electrical wiring, 
appliances, alternator and motor windings 
and transformers. 

Specifications: 
Scale Range:.. 


Terminal Voltage: 500V across ЮМО 
Battery: 18V AA Cell 


ouo $95 


Check Insulation Breakdown in 
Electrical Appliances, Wiring. 
Alternator & Motor Windings and 
Transformers. А must for 
Electricians, Technicians and 
Electrical Engineers! 


Volume 1 A - Z This: ative data book contains more than 


Xx AT oe 


All orders of 10kgs 
el Express 


Please allow uj 
livery. $12.00 t 


lover 10kgs. As with 


y every other Australian 


isk. Should you шгапсе cover against loss 
$1. V 
те is an Altronic 


st dealer, Blue 


require 
т value (minimum charge 


phone 


Chances are ti 


COUNTRY 
BALLARAT 
BENDIGO 
SHEPPARTON 
-CITY 


-COUNTRY 
ALBANY BP Elects 
Micro Electro 
Micro Electronics 

Mark's Music 

Esperance Comm. Г 
Golden Mile 


BUNBURY 
BUSSELTON 
ESPERANCE 
KALGOORLIE 
ROCKINGHAM 
- CITY 


NEWSTEAD 
WEST END 
WOODRIDGE 
COUNTRY 
GLADSTONE | Gladstone Ele 
5 MAROOCHYDORE Mals 
TOWNSVILLE Solex @ 


CHELTENHAM 
CLAYTON 

CROYDON 

FOOTSCRAY 

PRESTON 9 


HOBART 
LAUNCESTON G 


ALTRONI 


BRIGHTON Force Electroni 
COL LIGHT GDNS Force 
ENFIELD 

FINDON Fo 
HOLDEN HILL | Force 
KENSINGTON PK Force E 


1 -800 999 ОО 7 PERTH (09) 328 1599 


OVERNIGHT DELIVERY 


Mini Drill Set 


[EU] A fantastic addition to 
REDBACK radio mic transmitters a апу hobbyist tool 
receivers into complete systems to o = kit this 
Incredible saving! These systems are profesional ҮС Professional Де 
на сових ш Radio Mic Gear at АШ E 
кае о INSANE Prices! Be «| DC Siugpack 
function rooms and commun Quick, Limited ‘adaptor, four grinding 
سے‎ | stone bits, a cutting disc, four chucks (0. 


Onder or retail customer they areata fantastice LV, PCB drills (05,08, 1, 1.2 ала 15am). ts lightweight yet orquey 
price! But BE QUICK, we have STRICTLY LIMITED a enough to handle some really tough jobs! Features rocker snaith 

Each system includes a complete receiv nac and audio activation and easy release chuck mechanism. Crest for dling and trimming PCBs, 
hand held microphone transmite your valuables, model making, polishing gems or jewellery, custom instrument panei na 


C8100 Receiver and C 8242 H/Held Transmitter * 
C 8105 Receiver and C 8244 H/Held Transmitter то 565 Ideal for making one-off PCBs or prototype: 


ЕА 11118 16 a опко ÎÎ Rectifier Diode Bulk Pack Bargain! 


THIS IS NOTA MISPRINTII 
Weve packs ier doces in packs ot Premium Quality! 
20MHz Dual Trace 4 Beam ed in hundreds 5 SAVE UP ТО 60% 


‘opportunity to stock up your parts 


Oscilloscope EJZ always got so 


bench, R&D laboratory, manufacturers, 
Electronic circuits are becoming. Universities and the enthusiast. 
more complex as technology 
advances, and nowadays itis 
almost impossible to service 
and repair many electronic 
products without the aid of an 
oscilloscope. The Q 0150 is a 
stylish, modern and high tech 
piece of test equipment that will 
enable you to test and service a 
Wide range of circuits. The front 
panel controls have been 
thoughtfully laid out making it very 
easy to use. One standout feature of i 
this CRO is the ALT. MAG function 
which allows simultaneous display 
of both original and magnified 
waveforms on the screen. This function allows the user to 
observe trigger pulses and modulated signals, and to 
identify signal anomalies such as superimposed 
supersonic oscillations and EME spikes 


00150 ormaty өлө, now Ss © 4 9 


Q 0175 Cro Probes to Suit $39 Each 


Ad: 


у 
Piezo Buzzer Pocket Digitai 
Can be configured to Mu Iti meter 


emit a continuous tone, 
ora pulsing beep at This mini DMM has test leads 
about 2Hz (at I2VDC). which are hard wired to the unit 
Its ideal for reversing and slot into an integral clip on 
Buzzers, car alarm the side of the unit. No more lost 
internal warning test leads! Features 35 digit 
| eal for reversing | LED display, auto power ott, 
headlight ims. warning panels, | battery check, and diode test ( 


warnings, alarm | headlight reminder ete. | function, Just the shot for the 

panels, timers etc. Rated ан 95аВ а 30em, student ог enthusiast tool ki! 

andis powered by 6- 28V DC. Draws Rang 

Ошу I5mA at 24V. Dimensions 430x DCV:2V, ЕЕ АОММ гог 
HHmm. UNDER $20! 


5 6119 Normally S1495 ea, ма ^ great kit constructor 
-95 d or student meter! 
This Month B €39-95.,,, Battery Checks 13V &9V 


or Buy 4 or PIO 21030 was ва ow 5 1 9-95 


The Powerhouse 300W, 600W & Half Price LED Bulk Packs! 
1200W Inverters Poe pita snd meine bises deer 


great opportunity to е e ices on bulk packs of 100 


Connects Direct to 
Your Vehicle Battery to 
Produce 240V AC! 


Red Pack of 100 Normally $20, This Month $10 
m Green Pack of 100 Normally $25, This Month $1.2 
ack of 100 Normally $25, This Month $12 


ыя yag 


4" Mid/Bass Micron Soldering Station 
Speakers Electronic Temperature Controlled Soldering Stati 


JI] J9pJQ xe4 


The Powerhouse Inverters will provide all your power requirements 
from a heavy duty 12 or 24V battery. Using the latest MOSFET output AMAZING! Save a HUGE $50! ¥ 
stage and toroidal transformer these inverters are efficient and wil вето o A [ Features ceramic element 

deliver high surge currents. The Powerhouse series has been designed afer Ши даг \ анн 

not only for rugged bullet proof operation but for ease of construction drivers! Ideal for car S canes 

They include fully drilled, pre punched chassis complete with silk sound, ceiling speakers, thermocouple for ultra- шы 
screened front panel. Suitable for use in camping, boating, fishing, nini-hi-fi cabinets etc * Huge 60 watt heavy fast heat reco lo 
mining, farming, remote settlements ete duty element 


The 600W and 1200W models now feature ultra-stable SAVE 50% on this * Dialup 


Motorola CPU-based control circuitry! me ers yc 


K 6750 300W Kit Version 12V 53 0 5 ER sound pln A biiy at idle 

K 6755 300W Built & Tested 12V Input ® B O СЭ to our С lym range 250°C to 450°C 

ке cC TE y wih embedded Dec 

K 6777 600W Built & Tested 12V Input е. voltage switching to minimise 

K 6779 60W Built & Tested 24V Input SP © O O peces ccce em 


Freq. Response. ЗОНІ safety" Built in sponge tray with бр cleaning sponge 
PL: > 


RENN B7 OO pO PECIA 
ки Vrai SAY apa C 0629 Normally $26.95 ea, * CMOS-safe grounded tip. 


oy жа E 
Rome tune tom душун BODD mmm. 52265 95 | aeneis ors бон S129 


1-800 999 007 PERTH (09) 328 1599 


1856 828 (6 


planatory while the second is not. 
When pushed it displays an additional 
trace with the timebase being five 
times normal speed. If the scope is 
already in Dual mode and ALT-MAG 
is depressed, then four traces will be 
shown. This is quite an unusual fea- 
ture and can be handy in a number of 
situations. 

One control missing is that for se- 
lecting Alternate or Chopped mode 
for dual trace operation. Instead, these 
functions are selected automatically 
as the Timebase speed is altered. 

Trigger sensitivity for the Model 
6502 on internal sync is quoted аз 
three divisions for DC to 20MHz band- 
width. Our sample easily exceeded 
this spec. Reliable sync was obtained 
up to 2MHz with a displayed signal of 
less than one division and at 20MHz 
with a two division signal. This is 
good. 

Another interesting point about this 
scope is its very high maximum sensi- 
tivity of 1mV/cm although this is not 
useable in some situations where the 
vertical input amplifiers become un- 
stable and oscillate. This is mentioned 
in the instruction manual and can be 
cured by good grounding of the signal 


KITS-R-U 


PO Box 314 Blackwood SA 5051 
Ph 0414323099 Fax 088 2703175 


source as well as placing a 2202 resis- 
tor in series with the scope probe. 

Sweep linearity of the instrument 
was good and the trace sweep times 
within specification of 3%. The dis- 
played trace was very fine, with even 
focus across the full screen area. 

In short, the Hung Chang model 
6502 oscilloscope is a good performer, 
especially at its low price. Recom- 
mended retail price is $799 including 


sales tax. Dual sensitivity 80MHz ` 


probes are available for $39.95 each, 
tax paid. 

Our review instrument came from 
Altronics, 174 Roe Street, Perth 6000. 
Phone 1 800 999 007. 


Price reduction on 
Fluke graphical DMM 


Fluke's 860 series Graphical Multi- 
Meters have proved very popular since 
their release in 1995. Combining ad- 
vanced multimeter capabilities with 
waveform display, in-circuit compo- 
nent testing, trend plotting and logic 
activity detection in one easy to use 
handheld instrument, they represent 
good value. 

The Fluke 865, the mid-spec model 


in the family of three, is currently 
being offered for a limited time at the 
reduced price of $749.00 excluding 
sales tax. The 865 features a basic DC 
accuracy of .04%, selectable display 
modes, including Meter Mode, Wave- 
form Display, TrendGraph Mode, In- 
Circuit Component and Logic Test 
Mode. It is supplied with test leads 
and battery eliminator and housed in 
a shock-absorbing protective holster. 

For more information, contact Obiat 
Pty Ltd, 129 Queen St, Beaconsfield, 
NSW 2014. Phone (02) 9698 4111; fax 
(02) 9699 9170. 


Mini-Circuits Designer’s Guide 


To encourage 


RF Products 


FMTX1 Kit $49 

Single transistor 2.5 Watt Tx free. 
running 12v-24V DC. FM band 
88-108MHz. 500mV RMS audio 
sensitivity. 

FMTX2A Kit $49 

A digital stereo coder using 
discrete components. ТАС. 
locked subcarrier. Compatible 
with all our transmitters. 
FMTX2B Kit $49 

3 stage XTAL locked 100MHz FM 
band 30mW output, Aust pre- 
emphasis. Quality specs 
Optional 50mW upgrade $5. 


FMTXS Kit $98 
Both a FMTX2A & FMTX2B on 1 
PCB. Pwt & audio routed. 


ЕМЕ500 Kit $499 

Broadcast specs, PLLO.5 to 1 
watt output narrowcast TX kit. 
Frequency set with Dip Switch. 
220 Linear Amp Kit $499 

2-15 watt output linear amp for 
FM band 50mW input. Simple 
design uses hybrid. 

561 ки $399 

Broadcast quality FM stereo 
coder, Uses op amps with 
selectable pre-emphasis. 
Other linear amps and kits 
available for broadcasters. 
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AWA FM721 FM-TX board $19 
Modify them as а 1 watt op 
Narrowcost Tx. Lots of good RF 
bits on PCB. 

AWA FM721 FM-RX board $10 
The complementary receiver for 
the above Tx. Full circuits. 
provided for RX or TX. Xtals have 
been disabled. 

MAX Kit for PCs $169 

Talk to the real world from a PC. 
7 relays, АРС. DAC 8 TIL inputs 
& stepper driver with sample 
basic programs. 

ЕП 1623 kit for PCs $69. 

24 lines os Inputs or outputs DS- 
PTH-PCB and all parts. Easy to 
bulld, low cost. 

ETI DIGI-200 Watt Amp Kit $39 
200WJ2 125W/4 ТОМІВ from +33 
volt supply. 27,000 built since 
1987. Easy to build. 

ROLA Digital Audio Software 
Call for full information about 
our range of digital cart players 
& multitrack recorders. 


ALL POSTAGE $6.80 Per Order 
FREE Steam Boat 


For every order over $100 
receive FREE a PUTT-PUTT steam. 
boat kit. Available separately for 
519.95, this is one of the greatest 
educational toys ever sold. 


radio amateurs to 
build and develop 
their own commu- 
nications equip- 
ment, Mini-Cir- 
cuits USA are of- 
fering, free of 
charge, their RF/ 
IF Designer's 
Guide, Mini-Cir- 
cuits manufacture 
an extensive range 
of mini-modules, 
such as RF ampli- 
fiers, frequency 
mixers, power | 
splitters, filters, detectors, attenuators, etc. 

Circuits are available in various case style pack- 
ages to suit applications from surface mount to 
external equipment mounts. Typical mixer fre- 
quencies range from 10kHz to 4.3GHz, making 
them ideal for LF to SHF work. 

If you would like a free copy of КЕЛЕ Designer's 
Guide, contact Mini-Circuits’ Australian repre- 
sentatives and stockists, Clarke & Severn Electron- 
ics, PO Box 1, Hornsby, NSW 2077 or call (02) 9482 
1944. 


CMini-Circuits 


Hung Chang 20MHz 
dual trace oscilloscope 


This attractive oscilloscope has a 20MHz 
bandwidth, dual trace operation and a 


maximum vertical inp 


ut sensitivity of 1mV/ 


div. Its timebase extends up to 0.1us/div. 


While many electronic hobbyists 
might yearn fora 200MHz digital stor- 
age oscilloscope with screen save to 
disc capabilities, a great deal of meas- 
urement work can be done with a 
much lower priced instrument such 
as this Model 6502 from Hung Chang 
in Korea. It is quite compact, with 
dimensions of 140mm high, 335mm 
wide and 420mm deep. 

The front panel manages to feature 
all the usual controls while appearing 
to be very clean and uncluttered. Even 
so, there are no less then 11 knob 
controls, 11 pushbuttons and four 3- 
position toggle switches. The active 
screen area is 10cm x 8cm and the 
screen phosphor is blue. 


To the right of the screen are the 
vertical attenuators. These have nine 
settings ranging from 5mV/cm to 5V/ 
cm in a 1:2:5 sequence. By pushing 
the x5 MAG switch, the sensitivity 
can be increased to a maximum of 
1mV/cm while knobs concentric with 
the attenuator switches give continu- 
ous variation of sensitivity. 

To the right of each attenuator is a 
3-position toggle switch allowing AC 
or DC coupling and Gnd while above 
each attenuator is the trace position 
control for the respective channel. The 
vertical input BNC sockets are beneath 
the input attenuators with an earth 
terminal between them. 

Between the vertical position con- 


trols are three pushbutton switches to 
select Channel 1, Channel 2 or both 
channels added together (ADD). By 
pushing the INVERT button for chan- 
nel 2, the ADD button will provide a 
display which represents the differ- 
ence between the two channel inputs. 
This is not quite the same as having a 
scope with differential inputs but it’s 
a handy facility. 

Above these controls and to the right 
of the screen are the Power switch, 
Intensity, Focus and Scale Illumina- 
tion (forthe screen graticule) controls. 
Also in this section of the panel is a 
screwdriver preset for trace rotation. 
This can be used to ensure that the 
traces are exactly parallel to the hori- 
zontal lines on the screen graticule. 
As well, there is a Calibration termi- 
nal providing a 0.5V peak-peak square 
wave reference signal. This is used for 
setting the compensation of the scope 
probes (ie, for optimum square wave 
display). 


Timebase & triggering 

At the far right of the panel is the 
Time/Division switch giving 20 sweep 
from 0.1us/cm to 0.2s/cm in the usual 
1:2:5 steps. Below this and to the left 
are two 4-position toggle switches. 
The first is for Trigger Mode allowing 
selection of Auto, Norm, TV/V and 
TV/H triggering, while the second 
Switch is trigger Source. The posi- 
tions provided here are Internal, Ch2, 
Line and External. Note that if the 
oscilloscope is being used in the sin- 
gle channel mode, either Ch1 or Ch2, 
then sync is provided by selecting the 
Int source. To the right of these 
Switches is the Trigger Level control. 

Above and to the right of the time- 
base switch is a timebase Variable con- 
trol and two pushbutton switches for 
trigger slope (either + or -) and XY 
mode. When pushed in this causes 
the Ch1 and Ch2 inputs to be dis- 
played as an XY Lissajous plot. 


Trace magnification 

Two more pushbutton switches pro- 
vide timebase magnification (MAGx5) 
and ALT-MAG. The first is self ex- 
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Adding An Extra 
Parallel Port 


Recently, we added a second parallel port to one of 
our old PCs and while we were at it, we upgraded the 
serial ports with faster UARTs as well. What we did 
can be applied to other machines. 


By GREG SWAIN 


NITS DAY, our old 25MHz 386 computer was a very 
impressive machine. Purchased new just six short 
years ago, it came with a 120Mb SCSI hard disc drive, 
a fancy Radius graphics card and a whole 4Mb of RAM. 
Of course, those specifications would be sneered at today 
but at the time, it really was the latest and the greatest. 
After a couple of years use in a desktop publishing 
role, the 386 was relegated to more mundane tasks, such 
as wordprocessing, running payroll software and 


486. The X-2233 serial card from Dick Smith 
Electronics (above) gave us upgraded serial 
ports, while the old printer card at right gave 77 
us a second parallel port so that we could 
permanently connect two printers. 
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Programmable 
multimeters 


Meter International has added 
the MIC-3130 to the 3000 series of 
programmable multimeters. These 
allow the setting of low and high 
levels of current, voltage or resist- 
ance. When a measurement falls 
within the set values, a warning 
tone is sounded. This can free an 
operator from referring to the dis- 
play when looking for a particular 
measurement, 

The Automatic Data Hold allows 
the operator to concentrate on 
probe placement, updating the dis- 
play every three seconds on valid 
inputs. A "beep" indicates the 
reading is locked in. This feature 
significantly reduces measurement 
difficulty in confined areas and 
increases safety when measuring 
dangerous voltages. 

A special feature of the MIC- 
3130 is the option of connecting K 
or J-type thermocouples, with the 
display showing either °C or °F. 
The MIC-3130 can also measure 
capacitance from 1pF to 4uF over 
four ranges. A frequency counter 
to 4MHz is also included. 

The unit comes in a rugged case 
with pushbutton range selection. 
The display has large 4000 count 


RS-232 chips meet 
ESD requirements 


Analog Devices Inc has introduced 
a family of +5V, RS-232 transceivers 
which meets the European EMC (Elec- 
tromagnetic Compatibility) require- 
ments. The ADM2xxE product line is 
the industry’s first family of robust, 
RS-232 and V.28 interface transceivers 
which provide +15КУ of ESD 
(ElectroStatic Discharge) and +2kV of 
EFT (electrical fast transient) protec- 
tion. 

Designed for modems, printers, lap- 
top and notebook computers, the de- 
vices offer low EMI (electromagnetic 
interference) emissions in accordance 
with EN55022 and provide compli- 
ance with the IEC-1000-4-x immunity 
standards. These standards must be 
met for all electrical or electronic 
equipment carrying the “CE” (Comm- 


digits with range annunciators. A 
bargraph is incorporated into the 
large 4000-count display. A stand- 
ard feature is the fast display mode, 
which updates the display every 
50ms instead of the normal 300ms 
period. 

For further information, contact 
Computronics Corporation Ltd, 31 
Kensington Street, East Perth, WA 
6004. Phone (09) 221 2121; fax (09) 
325 6686. 


unaute Europeene) mark sold into the 
European market after January 1, 1996. 

Operating from a +5V supply, all 
five devices come with latch-up pro- 
tection and immunity to high RF (ra- 
dio frequency) fields to allow for op- 
eration in unshielded enclosures and 
electrically-harsh environments. The 
product line offers a variety of driver/ 
receiver combinations and all devices 


PCB POWER 
TRANSFORMERS 


ТУА to 25УА 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 476-5854 Fx (02) 476-3231 


Design low frequency loudspeaker enclosures 
fast and accurately with BassBox® software. 
Uses both Thiele-Small and Electro-Mechanical 
parameters with equal ease. Includes X. Over 
2.03 passive crossover design program. 


$299.00 


Plus $6.00 postage. 
Pay by cheque, Bankcard, Mastercard, Visacard. 
EARTHQUAKE AUDIO. 


PH: (02) 9948 3771 FAX: (02) 9948 8040 
PO BOX 226 BALGOWLAH NSW 2093 


are available in SOIC, SSOP and 
TSSOP packaging 

The ADM2xxE family offers a pin- 
compatible upgrade for existing, in- 
dustry-standard +5V, RS-232 trans- 
ceivers. Additional features include a 
low power consumption of 17mW, a 
guaranteed high data transmission rate 
of 230 kbits/second, а 14W shutdown 
mode and operation over a tempera- 
ture range of -40°C to +85°C. 

For further information, contact 
Hartec, 205A Middleborough Road, 
Box Hill, Vic 3128. Phone 1 800 335 
623. sc 
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about 9600 baud. Anything faster and 
you need the later 16550 UARTs. 

Because our fax/modem is capable 
of operating at 14.4Kb in fax mode 
and 28.8Kb in modem mode, we de- 
cided that an upgrade would be well 
worthwhile. The answer of course is 
to add a new serial card with 16550 
UARTS to the motherboard. 

This time, we weren't so lucky with 
our junk box but a quick check in the 
Dick Smith Electronics catalog soon 
turned up a suitable RS232 serial card 
(Cat. X-2233; $39.95). It comes with 
two 16550 UARTS, two serial port con- 
nectors (9-pin and 15-pin) and a 
manual with all the IRQ (interrupt 
request) and address configuration 
details. 

By the way, you can easily check 
which type of UARTs your machine 
has. Just go to the DOS prompt, type 
msd to run Microsoft Diagnostics and 
click on Com Ports (or press C). The 
UARTs used in the computer will be 
listed at the bottom of the display — 
see Fig.1. 


Installing the hardware 

Unfortunately, it's not just a matter 
of plugging in the new cards and ex- 
pecting everything to work. If you do 
that, the existing parallel and serial 
ports will conflict with the new ones. 
More precisely, you will get IRQ con- 
flicts and conflicts between memory 
addresses which could lead to prob- 
lems. 

The trick is to reassign one of the 
parallel ports from LPT1 to LPT2 and 
to disable the existing serial ports. 
Before doing that however, we ran 
Microsoft Diagnostics (type msd at 
the DOS prompt) to check on theIRQs 
used by the existing serial ports (COM1 
& COM2) and their addresses. This 
showed that COM1 and COM2 used 
IRQs 4 and 3 respectively, while their 
memory addresses were 03F8-03FF 
and 02F8-02FF respectively. 

These settings are pretty much 
standard and a quick check in the 
manual soon revealed that these were 
also the default settings on our new 
serial card. If the latter had been dif- 
ferent, it would have been necessary 
to reconfigure the jumper settings to 
match the existing ports. 

For good measure, we also used 
Microsoft Diagnostics to check on the 
address and IRQ status of the current 
parallel port (0378 and 5, respectively). 
This was mainly a precautionary 
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Resolving hardw 


File Edt View Help eID Nod 
ФО SX m А 
324 ООВС Ада New Аы Date/Time рине 


DES 


Ue Eel Joystick Keyboar 


MSN Setup 


Network 


Neig 


229028 


Clicking on Computer and then Properties 
brings up the Computer Properties dialog 
box below. This lets you view current IRQ 
assignments and address allocations, so 
that you can easily choose free resources 
before adding new hardware. 


Еола фо COU 
шымыр ЕЕ 


ЕФ 
Бош 


Computer Properties 


Standard 101/102-Key or Microsoft Natural Keyboard 
Programmable interrupt controller 
Communications Port (СОМ2) 
Communications Port (COM1) 
Diamond Stealth 64 Video VRAM PCI 


maintaining a subscriptions database. 
And, earlier in the year, we added an 
external fax/modem so that faxes 
could be sent directly from the com- 
puter. 

When it recently conked out, it 
didn't take long to discover why. A 
distinctive burn mark in the middle 
of one of the main chips on the multi- 
l/O board told the tale and, as we 
subsequently discovered, the mother- 
board had failed as well. Strangely, 
everything else in the machine proved 
to be OK, including the RAM, the disc 
drives, the Radius video card and the 
power supply. 

As a result, the old 386's role was 
taken over by a 50MHz 486 machine 
that had been sitting unloved in a 
corner of the office, itself the victim of 
a recent upgrading. This replacement 
machine came with a 250Mb hard 
disc drive, 8Mb of RAM and Win- 
dows 3.11. We swapped its graphics 
card for the Radius card from the de- 
funct 386 (so that we could still use 
the Radius monitor) and we were up 
and running. 

After that, it was simply a matter of 
reinstalling the necessary software and 
copying our backup data files onto the 
replacement hard disc. 


Parallel ports 


Having come this far, we decided to 
take a closer look at the 486 to see if it 
could easily be improved in any way. 
The first thing that could be done was 
obvious. For various reasons, we 
wanted to permanently connect two 
printers to the 486, one a laser printer 
and the other a dot matrix machine 
(don't laugh; dot matrix machines are 
still good for printing out address la- 
bels and multi-part forms). In the past, 
with the old 386, we had simply 
swapped printer cables when ever the 
alternative printer was to be used but 
that’s a clumsy way of going about 
things to say the least. 

Perhaps even more importantly, 
there's now a whole raft of non-printer 
devices designed to run from a paral- 
lel port. These include such things аз 
the Snappy video capture system de- 
scribed last month, as well as a huge 
range of mass storage devices such as 
Iomega's Zip and Jazz drives, external 
CD ROMs and even scanners. The 
problem is, how do you connect these 
devices without disconnecting the 
printer? 

One solution is to use a printer 


Switcher but the most elegant way is 
to add a second parallel port. That 
way, both printers (or a printer and 
some other peripheral) can be perma- 
nently connected to the computer and 
the various applications can be set up 
to print to a preferred default printer. 

A quick rummage through our com- 
puter junk box soon turned up a dedi- 
cated printer card. Just where it origi- 
nally came from is now a mystery but 
it proves that if you keep something 
for long enough, it will eventually 
come in handy. More to the point, 
there was no literature with the card 


Pile Utilities Help 


Port Address 
Baud Rate 

Parity 

Data Bits 

Stop Bits 

Carrier Detect (CD) 
Ring Indicator (ВІ) 
Data Set Ready (DSR) 
Clear To Send (CTS) 


UART Chip Used 


and in any case, there are no on-board 
jumpers to configure. 

Assuming that it still worked, it 
would give us our required second 
printer port. We'll come back to that 
shortly. 


Faster serial ports 

The other thing that could be done 
was to improve the performance of 
the serial ports. As with other ma- 
chines of its vintage, our 486 used 
8250 UARTs (universal asynchronous 
receiver transmitters) in its serial port 
circuitry and these are only good for 
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The two additional cards were inserted into vacant slots above the multi-/O 
card. It's a good idea to remove the connectors for the old COM ports if possible 
to avoid confusion. If they can’t be removed, label them clearly with a sticker. 


measure, in case we had to change 
things later on. 

Next, we pulled the power plug, 
removed the back from the PC and 
pulled the multi-I/O card. In addition 
to providing one parallel and two se- 
rial ports, this particular card also 
provides two IDE hard disc drive con- 
trollers plus two floppy disc drive 
controllers. 

Because there was no way of config- 
uring the old printer card, the obvious 
thing to do was to make it LPT1 and 
reassign the port on the multi-I/O card 
from LPT1 to LPT2. This simply in- 
volved changing one of the jumpers 
on the card. At the same time, we 
changed the positions of two other 
jumpers to disable the serial ports (it 
really pays to keep the manuals that 
come with computers). 

And that's really all there was to it. 
We replaced the I/O card, plugged in 
the additional serial and printer cards, 
reconnected everything and found that 
it all worked. Of course, you have to 
remember to plug the mouse into one 
of the new COM ports, since the old 
COM ports no longer function. In fact, 
it's a good idea to remove the old 
COM port connectors if possible to 
avoid confusion, or at least label them 
with a disabled sticker. 

1f you strike trouble, it's probably 
due to a resources conflict. To resolve 
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the problem, check the IRQ settings 
and the memory addresses carefully 
and try again. If your printer ports 
don't work, for example, try changing 
the address on one of the cards to the 
alternative setting. 


Variations on a theme 

All the foregoing is just one varia- 
tion on a number of possible configu- 
rations although the basics still apply 
in each case. For example, a single 
multi-I/O card could be used to pro- 
vide both the additional printer port 
and the new serial ports — just remem- 
ber to disable the functions that aren't 
required on both the new card and the 
existing card. As a matter of interest, 
Dick Smith Electronics sell a multi- 
I/O card with four serial ports and 
three parallel ports (Cat. X-2573) for 
$129 or you can buy a 2-port parallel 
printer card (Cat. X-2548) for $49.95. 

On late-model 486s (and Pentiums), 
the I/O functions are integrated onto 
the motherboard but these invariably 
use 16550 UARTs anyway so you 
won't have to upgrade the serial ports. 
If you do need to disable ports or 
change address settings, this can be 
done via the system BIOS. This should 
only rarely be necessary if adding an- 
other printer port, however — іп most 
cases, you will be able to configure 
the add-in card to avoid conflicts. 


What about Windows 95? In this 
case, Windows probably won't notice 
the new hardware when it boots and 
you'll have to run the Add New Hard- 
ware routine from the Control Panel, 
You can then elect to have Win95 
automatically detect the new hard- 
ware or, if you are like me and are too 
impatient to wait through several min- 
utes of hard disc rattling, you can 
manually select the hardware to be 
added. 

In the latter case, just say No to the 
auto-detect routine, then select Ports 
(COM & LPT) in the next dialog box 
and finally Communications Port or 
Printer Port as appropriate. Windows 
95 will then assign resources to the 
new hardware. If these resources con- 
flict with those used by another de- 
vice, you can change them manually 
later on — see panel. 

At least, that's the theory. We haven't 
tried adding an additional printer port 
on a system running Win95 but the 
above procedure is routine. 

Finally, if you have a computer that's 
already crammed with multiple disc 
drives, a network card, a sound card, 
a SCSI card and any other devices, 
check your system resources carefully 
before trying to add more hardware. 
There are only 16 IRQs available to 
begin with and over half of these are 
taken up by essential items before any- 
thing extra is added. Once all the IRQs 
are gone, that's it — you can't add new 
hardware unless you're willing to sac- 
rifice something else. sc 


are conflicts in Win95 


Provided you have all Plug and Play (PnP) 

devices, Windows 95 will successfully allocate 

resources to avoid device conflicts. The presence 

of older (legacy) cards can lead to conflicts 

however, which you'll need to sort out yourself. = 


Hard Disk (Є) 


Hard Disk (0) 


General | Driver Resources | 


ы 2 Printer Port LETT) 
adapters 
isk controllers Resource settings: 
k controllers 
Resource type Setting 
: owce type —— | x 
0378 - 0378. 

Interrupt Request 07 
adapters 
IM & LPT) 


munications Port (COM1) 217908529 J 
nunications Port (COM2} - ENE 
1 Port (LPT1] Esl IV Use automatic setings 
oleis 
ideo and game controllers 


E Conflicting device list: 


Refresh OR INo conflicts. 


Recycle Bin 


Фома 


To bring up the System 
Properties dialog box, 
go to the Control Panel 
and double-click the 
System icon. The 
system properties 
dialog box will 
immediately indicate 
any resource conflicts. 


To view the resources 
assigned to a particular 
item, select it in the 
System Properties 
dialog box, click the 
Properties button and 
then click the 
Resources tab. 


Any device conflicts 
are indicated in this 
panel. To change 
resource settings, 
deselect Use automatic 
settings, select the 
Resource type to be 
changed (eg, Interrupt 
Request) and click the 
Change Setting button. 
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A pair of Astor valve radios 


Occasionally, I get to repair vintage radios 
for other people and that’s what this month’s 
column is all about. It concerns a couple of 


interesting old Astors. 


Noel, a new collector of my ac- 
quaintance, phoned me recently with 
a problem. He had found a couple of 
receivers in a local antique shop and 
wanted my advice before buying them. 
As both were priced at $75, I conjured 
up a mental picture of a couple of 
cracked Little Nippers with missing 
knobs or something equally undesir- 
able. $75 doesn’t buy much from an 
antique dealer! 

To my surprise, the radios were by 


no means cracked Little Nippers but a 
genuine 1940 Astor “Mickey Mouse” 
and an early post war Baby Astor. The 
latter is known to collectors as an 
Astor Football. Both are very collect- 
ible items! 

My first thought was one of annoy- 
ance that I had missed out on two 
good radios, neither of which was in 
my collection. But, on second 
thoughts, I considered it better for 
Noel to have them because I would 


A 1940 BP model Astor “Mickey Mouse". Although a very collectible item, it is 
a fairly awkward receiver to work on and has no really outstanding features 
apart from being very compact. No, the knobs are not the originals! 
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still get the job of repairing them and, 
with a bit of luck, a Vintage Radio 
story as well. That would keep us 
both happy. 

After a bit of bartering, the Baby 
Astor was dropped to $50 and I took 
both receivers home to see if Noel had 
bought himself a good deal. 


Fixing Mickey 

The “Mickey Mouse" was the first 
to be repaired. It was quite dead and 
gave no response whatsoever, al- 
though the valves lit up, which al- 
ways gives a little hope. 

A closer inspection revealed that 
the output transformer was open cir- 
cuit and that someone had previously 
disconnected the electrodynamic 
loudspeaker and then mixed up the 
leads when reconnecting it. The origi- 
nal 607 detector/first audio valve had 
also been replaced with a 6SQ7 which 
is just about the same valve except 
that itis a single-ended type and lacks 
а top cap connection. 

Unfortunately, those characteristic 
“Mickey Mouse” control knobs were 
missing. Apart from that, the rest of 
the set looked fairly original. 

Now while these so-called collect- 
ible radios are eagerly sought after, 
those who repair them often see them. 
in a different light. This particular 
"Mickey" is not what one would de- 
scribe as easily worked on and it has a 
few undesirable features. 

In its original form, the bulk of pa- 
per capacitors underneath the chassis 
makes it impossible to gain access to 
the valve sockets, to check voltages, 
etc. This situation improves greatly 
once the old capacitors have been re- 
placed with smaller, modern typos. 

Removal ofthe loudspeaker requires 
the dial, dial cord and the dial light to 
be either removed or disconnected, as 
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The 1948 GR model Baby Astor was known to collectors as the Astor 
"Football". It is a 3-valve reflexed TRF receiver of fairly limited performance. 


was started knowing that it should be 
fairly straightforward. Even so, the 
Astor required quite a few hours of 
work to complete the restoration. 

On removing the chassis from the 
cabinet it was surprising to see that it 
was not a superhet but a simple 3- 
valve TRF (tuned radio frequency) re- 
ceiver. The valves used are: 6G8G, 
6V6GT and a 5Y3 rectifier. 

There is some trick circuitry in- 


This photo shows the rear view of Baby Astor chassis. The three valves are: 


6G8G, 6V6GT and 5Y3 rectifier. 
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volved in the little Astor, which is a 
reflexed TRF receiver. In a reflexed 
receiver, one particular valve performs 
a dual function, being used to amplify 
both radio frequency and audio fre- 
quency signals simultaneously. In the 
case of the Baby Astor, the 6G8G valve 
does these two operations and it de- 
tects the signal as well, using one of 
its twin diodes. 

The volume is controlled by vary- 


ing the grid bias on the variable Mu 
control grid of the 6G8G. So the 6G8G 
performs quite a few functions. 

Despite the clever circuit, the Baby 
Astor needs a good aerial if it is to give 
any worthwhile performance. Even 
then it is basically a local station re- 
ceiver and if a station is too close it 
can give rise to a fair amount of inter- 
ference. The little Astor is not very 
selective. 


Parts replacement 


Replacements were confined to the 
usual components, mainly paper and 
electrolytic capacitors 

One thing that could not be replaced 
was the strong odour of mouse urine 
which was nearly overpowering when 
ever any soldering was being done. 
There are few things worse to work on 
than а well-saturated chassis. It really 
turns my stomach! 

There is a small bracket at the front 
of the chassis near the bottom of the 
loudspeaker. Mouse activity had been 
intense in this area and the bracket 
has obviously been a popular spot for 
the relieving of bladders. Unfortu- 
nately, the overflow had seeped down 
onto the edge of the speaker cone and 
had rotted out some of the cone. 

The speaker was repaired using 
Silastic silicone rubber compound. In 
fact, the whole outer rim of the cone 
was reinforced as the edge had be- 
come very thin and fragile. 

These speaker repairs proved en- 
tirely satisfactory and the receiver 
could not have sounded better had a 
new speaker been fitted. It is amazing 
the cone reconstructions that can be 
done with a bit of perseverance. The 
silicon rubber treatment may not look 
very dainty but it is usually effective 
and long lasting. 

The reason for all the previously 
mentioned mouse infestation was the 
fact that the speaker grille cloth and, 
presumably, the cardboard baffle to 
which it was attached, was missing. 
This gave front door entry to any ro- 
dent wanting to call the little Astor 
home. 

A replacement grille cloth baffle 
was made from cardboard and, once 
again, covered with another corner of 
the tattered console grille cloth so as 
to look as though it was the original 
fabric. 

One big advantage of using old 
speaker grille fabrics is that such a 
replacement doesn’t look too new and 


If it wasn’t for the “Mickey Mouse” 
aspect of these radios they would be 
just another old radio. Astor used the 
Disney name without permission and 
later dropped the “Mouse” bit. The 
Astor “Mickey” was a very popular 
post-war receiver. 


is appropriate. And finally, fitting a 
new speaker grille cloth is fairly tricky 
due to the fact that the dial is in the 
centre of the speaker opening. 

All things considered, the Astor 
“Mickey Mouse” is not the most con- 
venient valve receiver to work on — 
especially when doing a full restora- 
tion, as there are so many things that 
need attention. 

Apart from being a very small radio 
(hence the name, *Mickey Mouse") 
there is nothing really outstanding 
about this particular model at all. The 
court wrangle with Disney over the 
unauthorised use of the name is what 
makes the set collectible. As far as the 
receiver is concerned - it's only aver- 
age! 

After doing everything that needed 
doing, it was tryout time. The set burst 
into life and there was that feeling of 
relief knowing that all the checking, 
replacing, and repairing had finally 
produced a positive result. But that 
feeling of relief was short-lived be- 
cause, 30 seconds later, the sound had 
faded to nothing. 

So many restorations have some 
strange little quirk to them that hasn't 
been encountered before. In this case, 
none ofthe parts overheated and there 
were no crackles or hum. In fact, there 
was nothing obvious at all — just a 
volume fade off to nothing. 

Although the valves tested OK, I 
have learnt not to rely completely on 
any valve simply on the basis of an 
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This close-up shows the dial and speaker opening. Having the dial in the centre 


of the loudspeaker makes a new grille cloth rather difficult to fit. Note the hole 
in the dial (at 12 o'clock) where the dial lamp has “burnt” through the celluloid. 


The Astor "Mickey" required several component replacements before it worked 


satisfactorily 


emission test. This test does not check 
a valve for all working functions and 
other faults can be overlooked. A re- 
placement 6A8 sorted out this par- 
ticular problem but it took a while to 
locate. 

(Never overlook the limitations of 
an emission tester. It does just that; it 
tests a valve's emission — nothing 
more. Since the emission eventually 
fails in any valve, it is a most logical 
testto make. But that's to say that this 
is the only manner in which a valve 
can fail: there are a whole rango of 
possibilities other than that of emis- 
sion failure. Ed.) 

Noel was pleased that the tattered 


Some of the old resistors had tripled in value. 


grille cloth was replaced with a piece 
of original material obtained from an 
old console cabinet. There were a cou- 
ple of good corners in this piece of 
cloth and having the right fabric in a 
collectible receiver such as a "Mickey 
Mouse" really sets it apart. 

From a performance point of view, 
the 5-valve “Mickey Mouse" was only 
average and any of Astor's post-war 5- 
valve receivers would outperform it 
by a fair margin. 


One man & a baby 


The second set, the model GR Baby 
Astor was next and as this little re- 
ceiver was in “working order" the job 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Efficiency gain 
seems magical 


I was curious to read the article on 
the High Quality PA Loudspeakers in 
the September 1996 issue. In there 
you state that having the four speak- 
ers in a series/parallel connection 
could increase the system efficiency 
by 6dB (an increase of 3dB for every 
doubling of the number of speakers?). 

While I agree that the system over- 

all maximum volume is increased by 
6dB, how could efficiency increase 
by 6dB? Does this mean that if I had 
4,000,000 of the drivers in a series/ 
parallel arrangement I would have a 
sound pressure level of 153dB/1W/ 
1m? (P. K., Buranda, Qld). 
* In mathematical terms and using 
Thiele/Small parameters, efficiency is 
related to the loudspeaker free air reso- 
nance cubed (fs)? multiplied by Vas 
and all divided by Qas. With two loud- 
speakers connected in series, f, and 
Qas remains the same while Vag is 
doubled. Thus, the efficiency is dou- 
bled. 

However, the impedance is also 
doubled and the current is halved, so 
the sound pressure level is the same 


Stereo simulator 150Hz". Possibly you mean that 


can't be varied 

I have been having problems 
with the Stereo Simulator from 
your June 1996 issue. Also, a friend 
who has built this unit has had the 
same problem. 

On both units, the setting of the 
DIP switches makes no difference 
to the stereo effect. The notches in 
the left and right channels stay at 
150Hz and are not affected by the 
DIP switch settings. I believe the 
fault is in the oscillator chip IC3. I 
have changed IC3, IC4, IC5 and 
IC6. (L. E., Deacon, Qld). 
* We are not exactly sure what 
you mean by “the notches in the 
left and right channels stay at 


as for a single driver. In other words, 
while we are obtaining the same sound 
pressure level compared to a single 
driver we are only providing half the 
power. This is equivalent to a 3dB 
improvement. 

When another series pair of speak- 
ers is connected in parallel with the. 
first series pair, the total impedance is 
now the same as a single driver. Fora 
2.83V supply, the power delivered to 
the four speakers is the same as for a 
single unit but the sound pressure 
level rises by 6dB. 

This is only true for a small number 
of drivers when the total radiation 
mass (air moved) is much less than 
the total mass of the loudspeaker cone 
and coil system. As the number of 
drivers is increased, the efficiency 
gains are reduced. The law of dimin- 
ishing returns applies here just as 
everywhere else. 


Using multiple 
train detectors 


I was interested in the notes on the 
train detector published in the Sep- 
tember 1995 issue. In anticipation of 
building my railway, I have made up 


the right channel has a notch at 
150Hz while the left channel 
passes this frequency with the de- 
lay being 3ms. 

The problem with not being able 
to adjust the stereo effect is possi- 
bly with IC5 and the delivery of 
codes to IC2. Check that the E, F 
and G inputs at pins 3, 4 and 5 
change from +5V to OV when 
switches DIP1, DIP2 and DIP3 are 
switched from open to closed. 

If this functions correctly, try 
changing the .012uF capacitor at 
pin 6 of IC2 to .047uF. This will 
extend the delay for the DATA sig- 
nal to give time for the clock signal 
(SCK) to trigger on the previous 
DATA signal before it changes. 
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four detector modules and have con- 
nected them to my signal lights cir- 
cuits which, while on the bench, work 
perfectly. 

I then made up a track to test the 
modules under actual working condi- 
tions but came to a sudden stop! I had 
not realised that by having a circle of 
track split up into four sectors and 
using only one controller for the com- 
puter circuits, all the train detectors 
will be interconnected by the fact of. 
connecting to the common rail and 
the train controller. 

I would like to connect the track as 

in Fig.1 on page 62 of the September 
1995 issue and still allow for revers- 
ing. Would this method of wiring 
cause some reaction between each 
detector board and, if so, how can I 
solve the problem? Each signal board 
on my circuit controls one section of 
isolated track. Each signal board is 
connected to their respective lights 
and isolated track. My train controller 
is from the April/May 1988 issues of 
SILICON CHIP. (R. H., Bowral, NSW) 
* As you have stated, with a circle of 
track split into four sections and us- 
ing only one controller, all the train 
detectors will effectively be intercon- 
nected by virtue of the common rail. 
However, each section of track is only 
fed via the diodes in its respective 
train detector board. The system you 
are proposing will work quite happily 
for forward and reverse operation. 


Power supply 
confusion 


Iam writing in reference to the cir- 
cuit for the 100Hz Tone Burst Genera- 
tor published in the "Circuit Note- 
book" pages of the August edition of 
SILICON CHIP. After reading the article 
I was a little bewildered by the de- 
scription for the power supply. The 
article states: "Power is derived from 
a 15V transformer. D1-D4 rectify the 
AC, while a 7815 regulator provides 
the circuit with a 15V supply". 

This doesn't seem to work, for the 
following reason: 15V is being sup- 


The Baby Astor's control knobs are chassis mounted and the edges of the knobs 


protrude through the sides of the cabinet. 


"Silastic” silicone rubber was used to reinforce the outer rim of the speaker 


cone. It mightn't look too neat but it 
lasting repair. The dial cord was difficult 


is more in keeping with the odd 
scratch or chip in the cabinet. A 
restoration that incorporates a good 
secondhand grille cloth has a very 
genuine appearance to it. 


Dial problems 


The dial cord nearly always needs 
attention and this particular one was 
abit tedious to string. It is one of those 
with a hole through the tuner control 
shaft and as the cord unreels on one 
side of the hole, it winds up on the 
other. The right number of turns needs 
to be on the shaft and it must also be 
wound in the right direction before 
success is possible. 

Of course, the best thing to do with 


certainly makes an effective and long- 


to re-string. 


tricky dial cords is to sketch the lay- 
out before unstringing the cord. But 
when the cord has broken or, worse 
still, is missing, one has to start from 
scratch and work it out the hard way. 
There are some incredibly difficult 
dial cord setups in old receivers, with 
some taking several metres of cord to 
make the long journey around all the 
pulleys, etc. 

The dial was also a problem on the 
little Astor Football. Originally the 
acrylic dial strip was attached to the 
cabinet by a couple of split studs that 
just “thumb-push” into the cabinet. 
These had fallen out and had been 
replaced with countersunk screws 
which had been over-tightened, thus 
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cracking the dial at the stud holes. 

As luck would have it, I had a bro- 
ken cabinet with the dial and studs 
intact. Transferring these components 
to the good cabinet did much to im- 
prove the general appearance of the 
receiver. 


Alignment 


There is not much to align when 
tuning up a Baby Astor. You just ad- 
just two trimmers on the tuning cap- 
acitor and that's it! The performance 
is reasonable when the set is con- 
nected to a good antenna and sound 
quality is excellent for such a small 
receiver. But without an antenna it is 
a dismal thing, to say the least, al- 
though it would work OK in a capital 
city situation with an indoor aerial — 
and that’s what it was originally de- 
signed to do. 

Radio receivers such as the “Mickey 
Mouse” and the Astor “Baby” are very 
collectible items today and Noel has 
done well to pick up these radios, 
Although Noel has only four valve 
receivers at this stage, he is putting 
together an interesting collection and 
is off to a good start. sc 
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Getting more 
bass boost 


I have recently completed the 
50W Stereo Amplifier and preamp, 
and it works very well. Having 
stated it works very well, I would 
like greater or more bass boost. What 
components should I change to in- 
crease bass response? Also, if I 
wished to tape record, say, “phono”, 
itwould seem that “phone” to “tape 
out” bypass the preamp and ampli- 
fier. Can you help please? (M. D., 
Beechboro, WA). 

* You can increase the available 
bass boost and cut at very low fre- 
quencies by reducing the 22kQ re- 
sistors at each end of the bass pot 
(VR2) to 10kQ, However, doing this 
is also likely to increase the possi- 
bility of amplifier overload on bass- 


lem but this could then make the war- 
ranty void. 

Even when the washing machine is 
switched off at the machine, there is 
still interference but not so severe, so 
the machine has to be switched off 
also at the power point. I have con- 
tacted other people via my CB radio 
that have the same problem so it is 
generalised and I was disappointed 
with the reply from Fisher & Paykel 
who made it sound as if mine was an 
isolated case. 

Ithought that because it was a prob- 
lem affecting the public in general 
you might be able to suggest some 
form of suppression that could be 
added externally to stop or at least 
reduce the interference. The sugges- 
tion by the SMA that none of the 
affected items be used when the wash- 
ing machine is being used is unac- 
ceptable in 1996. (J. C., Waroona, WA). 
* We agree that the interference does 
seem rather severe. At this stage we 
can only suggest that you invest in a 
good line filter; it will need to have a 
rating of at least 10 amps and should 
be capable of coping with any surge 
current from the motor. 


Single channel operation 
for VHF receiver 


Tama fanatical reader of your maga- 
zine which I am getting from a rela- 
tive of mine in Australia. Аз а student 


94 SILICON CHIP 


heavy program material. 

A better approach, which will 
increase the apparent bass boost 
and cut, is to reduce the .01uF ca- 
pacitor shunting VR2. This will 
raise the turnover frequency of the 
bass control so that it has a more 
audible effect at higher bass fre- 
quencies. Try a capacitor value of 
.0068нЕ. 

We should point out that raising 
the bass turnover frequency in this 
way will increase the interaction 
between the bass and treble con- 
trols. 

In virtually all amplifiers, when 
the tape monitor function is used, 
the amplifier circuitry is effectively 
out of the picture. The only excep- 
tion is if you are taping a record 
and then the RIAA preamplifier is 
in circuit. 


of electronics, I am very interested in 
RF communications devices and I 
found an article from your magazine, 
the VHF Monitor Receiver from the 
March 1989 issue. I would be very 
obliged to you if you can send me any 
schematics to modify it in order to 
operate it as a single channel receiver. 
(L. P., Athens, Greece). 

* There is no need to make any modi- 
fication to the circuit to operate it as a 
single channel. Just use a multi-turn 
trimpot to tune it to the wanted chan- 
nel. 


Message recorder 
variations 


I bought the 16-Second Solid State 
Message Recorder at the time it was 
published in October 1993. Then, in 
October 1994, the Talking Headlight 
Reminder circuit was published. Ikept 
the two magazines inside each other, 
with the idea of using the message 
recorder for the headlights at a later 
date. 

Now that I have examined the two, 
Inotice that the updated ISD1416 has 
a record pin (27) and a playback pin 
(23). In the Message Recorder circuit, 
pin 27 gets connected to the positive 
rail to play back and to the negative 
rail to record. 

Could I still use the 555 of the later 
circuit to turn on a PNP transistor 
between pin 27 and the positive rail 


to make the older chip work for the 
headlights? Do you have any ideas 
about this please? (D. S., Caloundra, 
Qld). 
* The Solid State Message Recorder 
was published in July 1993, while a 
version from Dick Smith Electronics 
was published in the October 1993 
issue. We are not sure which you are 
referring to. However, for the October 
1993 version we recommend connect- 
ing the pin 27 input of the recorder to 
play back as selected by S1. The cath- 
ode (K) of LED1 should go to ground 
and the Vccd pin (pin 28) toaswitched 
positive supply. This could be ob- 
tained directly from the pin 3 output 
of 555 timer IC1 for the Talking Head- 
light Reminder. 

If you are using the July 1993 re- 
corder, the pin 3 output of the 555 can 
connect directly to the S1 play switch, 


TV pattern generator 
output is distorted 


I have a problem with the Colour 

TV Pattern Generator which I have 
put together in the correct format. The 
seven separate patterns, except the 
dot pattern, appear on the television 
but there is a lot of distortion on the 
screen and, therefore, the patterns 
don't show up as being clear. I get a lot 
of vertical distorted lines with zig zags 
and it’s off frequency. Could you please 
advise me as to where the problem 
might be? (M. S., Chiswick, NSW). 
* From your description of the symp- 
toms it appears likely that the circuit 
is affected by hum breakthrough from 
the power supply. The most common 
cause of this is the failure to use a 
plugpack transformer of adequate rat- 
ing. It needs to be rated at 500mA or 
more. A 300mA unit is inadequate. 


Notes & Errata 

175W Power Amplifier, April 1996: 
to further increase the safety margin 
in the event of amplifier failure, we 
suggest that the fuses be changed to 
3A instead of 5A when 8Q loudspeak- 
ers are used. 

Photographic Timer, April 1995: the 
bridge rectifier specified as “WO4” 
does not have the same pinout as the 
DIP rectifier depicted on the PC over- 
lay on page 27. If a WO4 type is used, 
two of the leads will have to be 
swapped and sleeved so it can be in- 
stalled in the PC board. sc 


plied to the rectifier circuit D1-D4. 
Assuming a 600mV drop for each di- 
ode, that would leave 13.8V peak, less 
if you take the filtered voltage, avail- 
able to the input of the regulator. The 
7815 regulators have a dropout volt- 
age of 2V and a minimum input volt- 
age to maintain line regulation of 
17.7V (National Semiconductor Volt- 
age Regulator Handbook). What it boils 
down to is you can't get something for 
nothing. 13.8V in (or less) and 15V 
out? Am I missing something or what? 
(C. B., Sale, Vic). 

* The circuit description ofthe power 
supply is correct. The 15V transformer 
delivers a sine wave which will have 
a peak-to-peak voltage of 42.4V or 
21.2V peak. After allowing for the volt- 
age drop in the diodes, this will pro- 
duce a filtered DC voltage of about 
*20V. This is then regulated by the 
7815 to produce 15V DC. 


Making safe 
scope connections 


I have a technical question. Picture 
the diagram ofa TV or computer power 
supply. The mains is rectified and fed 
to a switchmode supply. All compo- 
nents here are “hot” and a scope probe 
cannot be grounded (to the non-iso- 
lated ground) in this section to carry 
out measurements. 

After the switching transformer, iso- 

lation has been achieved and it is safe 
to connect a scope and ground the 
probe (to the isolated ground). If I 
now connect the TV (or computer) 
power supply via a mains isolation 
transformer, is the “hot” section now 
safe to ground probes and hence carry 
out measurements? I believe this as- 
sumption to be correct but have not 
had the courage to try it. (I. B., Yall- 
ambie, Vic), 
* Asyou have surmised, the only safe 
way to connect a scope to the hot side 
ofthe power supply is to use an isolat- 
ing transformer. This should have a 
rating much larger than that of the set. 
Typically, for the power to work prop- 
erly, the isolating transformer should 
have a rating of 500VA or more. 


Battery charger 
voltage shortfall 


Ihavebuilt your 10A Battery Charg- 
er as described in the June 1996 issue 
and have encountered lesser voltages 
than those in your circuit. It was 


Unstable amplifier 
draws lots of current 


What causes a Mosfet audio 
poweramplifierto become unstable 
when driving a very low imped- 
ance load, say one or two ohms? 
My suspicion is that the power sup- 
ply is being dragged down, unable 
to supply enough current. If this is 
thecase, would upgrading the pow- 
ersupply enable operation into low 
impedances? 

With reference to the amplifier 
featured in the April 1996 issue, is 
it possible to increase the power 
output capability to around 400W/ 
40 by simply adding more output 
devices and providing a suitable 
power supply? Or would it require 
major changes to the preamp/driver 
stages? 

Ihave seen commercial units са- 
pable of this sort of power output, 
with something like 14 output de- 
vices (Mosfets in this case) per chan- 
nel but they are expensive and I am 
sure the cost to build a similar PA 


mainly when I tried 24V capability 
that I considered the voltage not high 
enough and looked further. 

Icannot achieve a final output volt- 
age of 14.4V (on 12V range) or 28.8V 
(on 24V range) on the battery termi- 
nals even though the charger goes into 
trickle charge mode. I noticed in the 
article that the voltage to pin 2 of IC2 
should be 1V, 2V & 4V respectively, 
for 6V, 12V & 24V batteries. 

Ihave tried to troubleshoot the cir- 
cuit by removing the positive connec- 
tion of BR1, removing IC2 and con- 
necting a variable power supply to 
the battery connections to simulate 
the battery voltages but Icannot find a 
reason for the lesser voltage on pin 2 
of IC2. 

In this part of the circuit, the volt- 
age Iam obtaining is +14.96V on pin 4 
of IC1, +13.6V on pins 7, 1 & 8, when 
they are on, then +0.96V, +1.92V & 
+3.63V respectively on the voltage 
divider leg to pin 2 of IC2. Equating 
this to the voltage divider circuit to 
pin 1 of IC2 gives outputs of +6.86V, 
313.7V & +26V. 

I have tried replacing IC1 and dis- 
connecting the base connections to 
Q5, Q6 & Q7. I also rechecked the 


stage would be much less, given 
that there didn't seem to be much 
difference in the rest of the cir- 
cuitry. Do you have any plans to 
publish a high power design of this 
nature? (S. W., Hamilton, NZ). 

* While it is possible that running 
alow impedance load on an ampli- 
fier could load its power supply 
and thereby cause low-frequency 
motorboating it is more likely that 
your Mosfet amplifier is oscillating 
at an extremely high frequency, 
possibly at 100MHz or more, and. 
this could happen under certain 
load conditions. Unless you check 
this out with a wide bandwidth 
scope, there is little way of know- 
ing. 

Itis possible to upgrade ће 175W 
plastic power amplifier to 400W 
but we have not done any work 
along these lines, You would need 
to run eight power transistors in 
the output and use supply rails of 
around +75V. 

We published a 350W Mosfet 
design in the August 1996 issue. 


resistors, Q1 and associated D1 and 
D7 but I cannot get the voltage correct. 
(С. H., Panania, NSW). 

* The 3302 resistor connected to the 
4.7kQ resistor and thence to pin 2 of 
IC2 can be increased to give the re- 
quired output voltage. We suggest 
changing the 3302 resistor to 3900 or 
substituting a 500Q trimpot instead. 


Washing machine 
causes EMI 


I own a Fisher & Paykel washing 
machine that produces interference 
to the TV/radio and my 27MHz 2- 
way. The interference is to the extent 
that the 2-way cannot be used, the 
radio becomes so noisy that the pro- 
gram cannot be heard and the TV 
Screen is covered in broken lines di- 
agonally across the screen. 

Icontacted Fisher & Paykel and they 
said it complies with the Australian 
Standards and the interference is due 
to the computer-controlled DC motor 
and associated systems. I contacted 
the Spectrum Management Agency 
who said physical screening, like 
mesh or aluminium foil, around the 
computer inside could solve the prob- 
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Your next project will be easy, fast and satisfying with a development kit from 


PARALAX 
Scott Edwards Electronics 


МІСВОСНІР 


ОРТО 22 NEW Micro 
Micrs Engineering Laks (piceasic) 
MICROMINT (2502 

DOMINO BLACKJACK 


Printed Circuit Board Manufacture 
48-Нош service е High quality * Low prices 


Versions for 8051/52, 8086, 8096, 
68HCO08, 6809, 68HC11 or 68HC16 
$139.95 each + $3 p&h * Now on spe- 
cial is the SDK, a package of ALL the 
DDS “С” compilers for $399 + $6 p&h є 
EMILY52 is a PC based 8051/52 high 
speed simulator $69.95 + $3 p&h* DDS 
demo disks $7 + $3 p&h • VHS VIDEO 
from the USA (PAL) "CNC X-Y-Z using 
car alternators" (uses car alternators as 
cheap power stepper motors!) $49.95 + 
$6 p&h (includes diagrams) * Device 
programming EPROMs/PALs etc from 
$1.50 * Fixed price electronic design 
and PCB layout» Credit cards accepted 
* All goods sent certified mail « Call Bob 
for more details. MICROCRAFT, PO 
Box 514, Concord NSW 2137. Phone 
(02) 744 5440 or fax (02) 744 9280. 


68HC705 Development System: 
Oztechnics, РО Box 38, lllawong NSW 
2234. Phone (02) 9541 0310. Fax (02) 
9541 0734. 
http://www.oztechnics.com.au/ 


EDUCATIONAL ELECTRONIC KITS: 
Best prices. Easy to build. Full details. 
Latest technology. LESSON PLANS 
FOR TEACHERS - see our web page. 
Send $2 stamp for catalog and price list 
to: DIY Electronics, 22 McGregor St, 
Numurkah, Vic. 3636. Ph/fax (058) 62 
1915. Or Email laurie.cG cnl.com.au 
and let us send details. Go WWW:http:/ 
Iwww.cnl.com.au/-laurie.c or BBS (058) 
62 3303. Download details free any- 
time. 


MicroZed Computers 


PO Box 634, ARMIDALE 2350 (296 Cook's Rd) 
Ph (067) 7: = may time out to Mobile 014 036 775 
Fax (067) 728987 (Credit Cards OK) 


http://www.microzed.com.au (we hope soon) 
Specialising in easy-to-get-going hard/software 
kits. 

Send 2 x 45c stamps for information package 
Stamp kits now have a compiler for 16С58 


MEMORY * MEMORY * 


D 


16007; $198 
30М072РМТО 9359 
Эмо (10x32) - 8005 


16Mb (2Mbx32) - 6006 
32ND (AMZ) - 600s 


MAC MEMORY 
ЗМО P BOOK 190 
Эму DOCK DUO 
16Mb P BOOK 


RAIN BRAIN 8-STATION SPRINKLER 
KIT: Z8 smart temp sensor, LED dis- 
play, RS232 to PC. Uses 1 to 8 DAL- 
LAS DS1820. Call Mantis Micro Prod- 
ucts, 38 Garnet Street, Niddrie, 3042. 
Р/Е/А (03) 9337 1917. 

mantismp @c031.aone.net.au 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at http:/ 
www.onekw.co.nz/ 


DATAMAN EPROM PROGRAM- 
MERS: S4 World’s leading handheld 
programmer/emulator, on-screen edi- 
tor, over 1500 device types including 
EPROMS/EEPROM/Flash up to 8Mbits. 
Dataman-48 up to 48-pin DIL. DOS/ 
Win software, free updates. Call or email 
for details. DIGITAL GRAPHICS P/L, 
PO Box 281, North Ryde 2113. (02) 
9888 3105. 

dgriffo @ ozemail.com.au 
http://www.ozemail.com.au/--dgriffo 


WANTED 


WE APLOGOGISE. By the time you 
readthis the MicroZed Web page should 
be ready: http://www.microzed.com.au 
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WANTED: any book on Tesla coil con- 
struction. Phone (069) 52 6396 to quote 
price and where to send money order. 
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Instant PCBs .. 
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Resurrection Radio .. 


Rod Irving Electronics ...... 
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Silicon Chip Back Issues... 


Silicon Chip Wallchart ........... 
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PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
* RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 


» Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 


828 5730. 


T CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


QI] 
FOR SALE 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
Zont,Rimsat. Warehouse Sale — 4.6m 
dish & pole $1499; LNB $50; Feed $75. 
All accessories available. Videosat, 2/ 
28 Salisbury Rd, Hornsby. Phone (02) 
482 3100 8.30-5.00 M-F. 


NEW MAGNETIC CARD READER- 
LOCK KIT: holds 8 cards (SC Jan 96 
issue) $65.00. Tested + erased chips: 
27С256 (200ns $1.20 ea; 150ns $1.50 
ea). 68705P3 single chip micro $4.00 
ea. Track two magnetic card readers 
$10.00 ea (NEW). Chips min qty 10 of 
$7.50 Р+Р. Michael (03) 9803 3535. 


PRINTED CIRCUIT BOARD ASSEM- 
BLY: small to medium quantities, pro- 
fessionally assembled.Also, instrument 
case wiring and minor electronic re- 
pairs. At prices you can afford. Phone 
Joe on (02) 9826 0958. 


LARGE 7 SEGMENT DISPLAY: super 
bright red 660nm. 120mm x 90mm. Digit 
is 100mm high. Common anode. $14.50 
each « P&P. Koph Trading. Ph (02) 
9831 8065. Fax (02) 9831 6103. 


SOUTHERN CROSS Il: 8031 single 
board computer. ROM-based real-time 
debugger built in. Ideal software devel- 
opment tool. BASIC programming op- 
tion. Compatible with Souther Cross | 
add-on boards - $165.25. Brochure 
available plus free catalog with over 
100 kits. Mastercard / Visa / Bankcard. 
Ozitronics (03) 9434 3806. Email: 
ozitronics @c031.aone.net.au 


BOOKS: technical, all very good condi- 
tion. RCA Tube Manual $3.00. RCA 
Transmitting Tubes $3.00. Radio Ama- 
teur's Handbook 1941, 62, 78 $15 each. 
Radiotron Designer's Handbook, Fourth 
Edition 1952 $30. Listener In Hand- 
books, No.9 Radio Sets & Circuits $20. 
Superhet Book No.6 $20. Constructor's 
Guide No.14 $20. Radiotronics AWV 


| CLASSIFIED ADVERTISING RATES | 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks Prior to month of sale. 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 | 
6503. 


| Enclosed is my cheque/money order for $. or please debit my 


О Bankcard Ûû Visa Card О Master Card 

| cara No. ГГ Е 

| Signature. Card expiry date. / 
Мате 
Street 

| Suburb/town Postcode 


Aero. Leno NIRE Ie cien ee con 


1947, 48, 49, 50, 51, 52, 53, 55, com- 
plete for each year $20/year. Arthur 
Sweatman, PO Box 95, Portarlington, 
Victoria 3223. Phone/fax (052) 59 2876. 


C COMPILERS: Dunfield compilers are 
now even better value. Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC16, 
8051/52, 8080/85, 8086 or 8096: 
$140.00 each. Macro CrossAssemblers 
for these CPUs + 6800/01/03/05 and 
6502: $140 for the set, Debug monitors: 
$70 for 6 CPUs. All compilers, XASMs 
and monitors: $400. 8051/52 or 80C320 
simulator (fast): $70. NEW: 
Disassemblers for 12 CPUs only $75. 
Demo disk: FREE. All prices + $5 p&p. 
GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. Ph/Fax (02) 9631 
1236 or Internet: 
http://www.mpx.com.au/~Igrant 


EASY PIC'n Beginners Book to using 
MicroChip PIC chips $50, Basic Com- 
piler to clone Basic Stamps into cheap 
PIC16C84's $135, CCS C Compiler 
$145, heaps of other PIC stuff, Pro- 
grammers from $20, Real Time Clock, 
A-D. Ring or fax for FREE promo disk. 
WEB search on Dontronics, PO Box 
595, Tullamarine 3043. Phone 03 9338 
6286. Fax 03 9338 2935. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
Stock at a new low price; please ask for 
our catalogue. Micro C, the affordable 
"C" compiler for embedded applications. 


RCS RADIO PTY LTD 


x a cse 


ра 


RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 


RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 
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WHAT'S THE PINOUT 
OF A 74H138? 


WHICH PIN OF A BC547 
IS THE BASE? 


HOW DO YOU WIRE UP 
A NULL MODEM CABLE? 


"WHALSIZE HEATSINK 


вел цу 


À DAS 


= У TRANSISTOR mu Ô 
DATA 
Em 


i E 
кутя" 


MN 


ar CAPACITOR 
m MARKINGS, 


This giant wallchart (850 x 580mm) has r т! Please send me ___ copies of the Silicon PES 


Wallchart. Enclosed is my cheque for $. or please debi] 


been specially prepared by Silicon Chip | ту: овожсаа Vea Cord Master Gord 
& Jaycar. Absolutely jam packed with | саам ] 7 ll 


CONNECTOR 
PINOUTS 


info on the most frequently asked Signature Сага expiry date__/__. 
questions by hobbyists, technicians, | | Nome Phone No. CO | 
servicemen & engineers. Street, - 


Suburb/town. Postcode. 


Her eî онш lied ЕЕ 


Silicon Chip Bookshop 
== се sd E id. МЛ) 
CE б 


Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. 
By Derek J. Stephenson. First 
published 1991, reprinted 1994 
(3rd edition). 

This is a practical guide on the 
installation and servicing of satellite 
television equipment. The coverage 
of the subject is extensive, without 
excessive theory or mathematics. 
371 pages, in hard cover at $55.95. 


Servicing Personal 
Computers 

By Michael Tooley. First published 
1985. 4th edition 1994. 

Computers are prone to failure from 
a number of common causes & 
Some that are not so common. This 
book sets out the principles & 
practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines & 
includes program listings. 387 pages 
in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 


This Is a practical handbook from 
one of the world's most prolific 


audio designers, with many of his 
designs having been published in 
English technical magazines over the 
years. A great many practical circuits 
are featured — а must for anyone 
interested in audio design. 336 
pages, in paperback at 549.95. 


Optoelectronics: 

An Introduction 

By J. C. A. Chaimowicz. First 
published 1989, reprinted 1992. 
This particular field is about to. 
explode and it is most important for 
engineers and technicians to bring 
themselves up to date. The subject is 
comprehensively covered, starting 
with optics and then moving into all 
aspects of fibre optic communica- 
tions. 361 pages, in paperback at 
$55.95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 

Prepared by Sony's technical staff, 
this is the best book on compact disc 
technology that we have ever come 
across. It covers digital audio in 
depth, including PCM adapters, the 
Video PCM format and R-DAT. If 
you want to understand digital audio, 


SATELLITE TV 


you need this reference book. 305 
Pages, in paperback at $55.95. 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
1990. 


Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. Р. Р. Mazda 

is an acknowledged authority on the 
subject and he writes mainly on the 
many uses of thyristors & Triacs in 
single and three phase circuits. 417 
pages, in soft cover at $59.95. 


Guide to TV & Video 
Technol 

Ву Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV 
and video technology. 382 pages, in 
Paperback, at $39.95. 


Electronics Engineer's 
Reference Book 

Edited by F. F. Mazda. First 
published 1989. 6th edition 1994. 
This just has to be the best reference 
book available for electronics 


engineers. Provides expert coverage 
of all aspects of electronics in five 
parts: techniques, physical 
phenomena, material & components, 
electronic design, and applications. 
The sixth edition has been expanded 
to include chapters on surface mount 
technology, hardware & software 
design, semicustom electronics & 
data communications. 63 chapters, 
in paperback at $140.00. 


Radio Frequency 
Transistors 

Principles & Practical Applications, 
Ву Norm Dye & Helge Granberg. 
Published 1993. 

This timely book strips away the 
mysteries of RF circuit design. 
Written by two Motorola engineers, it 
looks at RF transistor fundamentals 
before moving on to specific design 
examples; eg, amplifiers, oscillators 
and pulsed power systems. Also 
included are chapters оп filtering 
techniques, impedance matching & 
CAD. 235 pages, in hard cover at 
$85.00. 


Surface Mount Technology 
By Rudolph Strauss. First published 
1994. 


This book will provide informative 
reading for anyone considering the 
assembly of PC boards with surface 
mounted devices. Includes chapters 
оп wave soldering, reflow soldering, 
component placement, cleaning & 
quality control. 361 pages, in hard 
cover at $99.00. 


Audio Electronics 
By John Linsley Hood. Published 
1995. 


This book is for anyone involved in 
designing, adapting and using analog 
and digital audio equipment. Covers 
tape recording, tuners & radio 
receivers, preamplifiers, voltage 
amplifiers, power amplifiers, the 
compact disc & digital audio, test & 
measurement, loudspeaker crossover 
‘systems and power supplies. 351 
pages, in soft cover at $52.95. 
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